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Americans buy with confidence. Take 
processed foods, for example. Everyone 
knows the American-produced canned and 
frozen foods, meats and beverages are safe 
to use. That’s because these industries em- 
ploy thousands of precision-made, care- 
fully engineered instruments, such as Tag 
recording thermometers, to help protect 
the health of the buying millions. 

Since 1910 Tag recorders have been 
used with confidence by successful can- 


Cc. J. TAGLIABUE CORPORATION ( 


614 FRELINGHUYSEN AVENUE, NEWARK 5, N 





ners, meat packers and dairymen. Through 
the years producers and consumers alike 
have shared the benefits of uniform 
quality, increased production, lower unit 
selling prices. And in all other process 
industries where precise measurement of 
temperature and pressure are vital to 
product quality, Tag recorders are helping 
prevent waste, spoilage and rejects. Such 
protection is worth a lot to you, and to 
the buying millions. 
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How to cut down instrument 
maintenance 


A You could cut down maintenance if you kept your Seven years of performance in all industries has 
proven that the Brown ElectroniK Potentiometer re- 


astruments under bell jars. Dirt, dust and corrosive 
Mmimosphere would be sealed out. Dirty control con- quires only negligible maintenance. Add this im- 
cts would be eliminated. portant advantage to its greater accuracy, sensitivity 
But don’t requisition bell jars yet. Essentially, we've and speed of response 
uilt better than bell jars right inside the Brown and you will see why 
ctroniK Potentiometer. Practically all the moving the Brown ElectroniK 
have been put into electronic Potentiometer is by far 
um tubes. The important control " the leader in the field. 
jontacts are mercury switches forever For a complete de- 
taled in glass—permanently pro- scription, write for Cat- 
ted against atmospheric condi- alog 15-9. 
ms. The few moving parts are THE BROWN INSTRUMENT CO., 4482 WAYNE AVE., PHILADELPHIA 44, PA. 
gged and oversized, and all pro- DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 
cted by a dust and moisture-resistant Oreste tiletitad ciikeias thatidad States Canada and 
throughout the world. 


Sstrument Case. 
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THINK FIRST OF 


FOR PRECISION LENSES OR 
COMPLETE OPTICAL SYSTEMS 


Ten thousand perfect, identical lenses or a single prism for 
@ special research project, these are the day by day production 
of PLUMMER AND KERSHAW. Here precision workmanship is not 





just a term, it is a standard, the high quality code for every detail 
of the working cycle. Every worker knows that, above all else, at 
P. & K. we insist on studying each job to find the best possible 
method of production before work is started. It is this constant 
searching for the ideal method —this fine attitude toward our work 
—which has brought, in a few short years, to Plummer & Kershaw, 
a reputation for fine, skillful workmanship. 

lf your needs require the manufacture of complete optical 
instruments to specifications, the designing of optical systems using 
glass, crystal or other transmission media or the production of one 
or many lenses, you may be sure P. & K. will make every effort 
to fulfill your demands. In addition we maintain a completely 
equipped laboratory for optical testing and are specialists in coat- 
ing by the HI-VAC magnesium fluoride reflection reducing system. 

We invite your inquiry. 





PRECISION OPTICS 
2753 Frankford Ave., Phila. 34, Pa. 
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TWENTIETH ANNIVERSARY FEATURE 
A “Historical Museum on Paper” 
of American Instruments in 
Science and Industry 
(Continued ) 
EDITORIAL INTRODUCTION 


Sixth “Gallery” ...... 
THE “ARSENAL OF DEMOCRACY” YEARS 
1940 AND 1941 


Seventh “Gallery” 
AMERICA’S TOUGH FIRST TWO YEARS 
OF WORLD WAR II 


1942 AND 1943 
Uf 
gin 
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Improving Temperature Compensation, by Paul Link: 
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EDITORIAL: “History in the Making”... 
LETTER: “Instrument Engineers” by Robert Tobi 
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INSTRUMENTS 


ON THE 





MARCH 


Conference on Electron Tubes for Instrumentation 


NEW YORK CITY.—An important 
nnovation in American Institute of 
Electrical Engineers meetings is being 
inaugurated in 1948 by several of the 
national technical committees of the 
Institute. These are to be known as 
AIEE conferences. As presently con- 
ceived, the sponsoring technical com- 
mittee will arrange the complete tech- 
nical program, 

The programs are planned to be 
technical, featuring ample opportunity 
for informal discussion by all attend- 
ing. AIEE members and nonmembers 
will be solicited to attend and take 
part. Several of these conferences are 
planned for 1948. 

The Subcommittee on Electronic In- 
struments is rounding out program 
plans for the AIEE Conference on 
Electron Tubes for Instrumentation 
and industrial use to be held at the 
jenjamin Franklin Hotel, Philadelphia, 
Pa., March 29-30, 1948. The tentative 


2-inch wattmeter... 


program will feature technical sessions 
both days, including one Monday eve- 
ning. This shortens the conference to 
two days rather than three as previ- 
ously announced. Some of the principal 
features to be presented: 

1. Statement of objectives, including out- 
line of need for improved tubes, t 
sentatives of instrument makers. 
2. Results of survey conducted by sub 
committee to determine the demand for 

tubes for instrumentation ind 
purposes, and their requirements. 


y repre 


electron 
special 

3. Outline of programs of electron tube 
development and project by 
special user groups in other fields. 

4. A discussion of instrument tube pos 
sibilities by representatives of tube manu- 
facturers, which will include manufacturing 
limitations and economic considerations. 

5. Open discussion of 
tubes by functional types. 


improvement 


proposed special 


A dinner will be held Monday eve- 
ning. The highlight of the after-dinner 
program will be a talk on a pertinent 
subject by a speaker prominent in the 
electrical field. 





(Gi Type 


Another 


Simpaon 
Putt. 


... for discriminating users 
of fine panel instruments 
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Also 


Free Course 
for [Inspector 


LANSDALE, PENNA.—1 
Pressed Steel Co. will, on A 
augurate a weekly series of 
day training 
(enrolled by the 

“Modern Parts 
Techniques and Simplified 
Methods of Analysis of Dat: 


courses for 
personnel 
ments) on 


Although the course has 
ned for inspectors, it is be 
purchasing agents and p 
signers will also want to tak 
groups are welcome, 

The course (Tuesday and 
day of each week), will inv 
lectures by top specialists i: 
one forum-type discussion, a 
plant tour to demonstrate 
methods of “taking its own 
and a full afternoon of actua 
and calculating practice in u 
principles learned. The cours 
given in Lansdale, and the 


penses involved will be living a: 


eling costs. 


An interesting facet of th 


will be actual work with sev 


types of testing machines and 


ments which have just recent! 


developed for the exact measuren 


of important characteristics of 
toriously hard-to-measure coil 


WATTMETER d 


ACTUAL SIZE) 


available in varrous sizes 


and case styles. For complete In- 


formation write for bulletin 


cago 4: Illinors 


Bach-Simpson Ltd 


London, Ont 
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Average Downscale pe To 0.41% | 0.22% 0.15% 
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pnsider the results of this comparative performance test conducted 
Brown engineers. 

test sought the answer to the all-important questions: In the final 
is, what is the flow meter’s ultimate installed performance? How 
is the meter to operate and maintain at top performance? 

Every effort was made to be unbiased. Regular production models were 
from the Brown plant as well as from competitors. Each meter was 
fully adjusted for best performance. On competitive meters, if the 
feceived” calibration was poor, the instrument was recalibrated to 
if minimum error. 

figures speak for us. Brown more consistently ranks “tops” in 
lormance features. Let us prove it in your plant under your operating 













seriptive booklet will gladly be sent to you. Ask for Catalog No, 2221. 


‘THE BROWN INSTRUMENT CO., 4482 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


2 Offices in principal cities of the United States, Canada and throughout the world. 
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Performance counts! 





Inferior 


FOR BETTER PROCESSING 


All 
full 


5 


37 secs 
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NOTES 


Percentages are based on per cent of 
scale differential pressure. 


Calibration Error: Difference  be- 
tween instrument’ readings and an ac- 
curate standard water column. 


Readability: A function of length of 
arc for full scale pen travel and of 
number and fineness of chart grad- 
uations. 


Sensitivity: Minimum change in the 
differential pressure required to cause 
motion of pen. 


Dead Zone: Zone in which differen- 
tial pressure can be varied, from a 
set point, both up and downscale, 
without causing pen motion. 


Response Speed: Time required for 
instrument to record an instantaneous 
100% change in differential pressure 
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WHY BUY 
3 UNITS 


when 


| | TWIN SEAL UNIT 
| WILL SERVE 3 WAYS 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8/2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


| 
| 


¥, 


= 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


1051 Pows CLEVELANI 
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Hunter and others expect such instru- ses.” It is believed that 
ments soon to come into widespread shapes suitable for any ki) 
use, and feel that understanding of dimensional study can be p) 
their handling and importance is vital piece measures 6” in dian 
at this time. feet long. In the past, pla 

Ten men can be enrolled at a time, made of ordinary photoela 
and it is urged that all men from a_ have been limited to pieces 
given company come in a group. Al- The new resin is 35% mo: 
ready the first few weeks are “sold sensitive for “frozen stress 5 
out” to the inspection departments of ments than the standard pn Ld 
larger Hunter customer organizations. does not fade in usefulness “ 
The courses will be continued until all and can be used for precis 
qualified enrollees have been processed g month after machining. It 
—even if it takes five years. the experimental stage and 

In charge is Philip C. Clarke, Asst. available commercially. 
Gen. Mgr., Hunter Pressed Steel Co., 
Lansdale, Penna. 


SESA to Meet 
in Pittsburgh 


CAMBRIDGE, MASS.—The Anny 
Meeting of the Society for Exyey 
mental Stress Analysis will be held ; 
the Roosevelt Hotel, Pittsburgh, Penna 
on May 27, 28, 29, 1948. Inguiric 
should be addressed to the society fy 
Experimental Stress Analysis, P. | 
Box 168, Cambridge 39, Massachuset 


New Photoelastic Resin 


To Aid Stress Study 


PITTSBURGH, PA.—A special proc- 
ess developed by H. F. Minter and M. 
M. Leven of the Westinghouse Re- 
search laboratories now permits large 
sections of a photoelastic resin of the 
Fosterite family to be cast for three- 
dimensional studies of “frozen stres- 





WHEN A FELLER NEEDS CONTROL By Phil Pu 









YA KNOw, BILL, I'M BE- 
GINNING TO THINK WE 
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PHILADELPHIA, PA. 


Instruments pays $5.00 for each idea used. Sender’s name and company affiliation will 
be acknowledged’ in the cartoon unless we are specifically requested not to do %° 
Address Cartoon Dep’t, Instruments, 1125 Wolfendale St., Pittsburgh 12, Pa. 
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Use the W& T Dil Manometer 


for wide range accurg@@y that’s easy to read 


The W&T Precision Dial Dmeter is a universal type instrument 
for both pressure and vacuu Pasurement. It is compact and extremely 
sensitive with a high degre readability. These features, together with 
fine-accuracy, have provg value in such applications as gas turbine 
testing, balanced diaph dynamometer and torque stand installations, 
pressure instrument ing and calibration and aircraft and automotive 





power plant researg 


Here are g@™e design characteristics: 


up to 200 inches of mercury gauge or differential 
acy ......1 part in 1000 
sitivity 1 part in 10,000 


Scale Length ... 45 inches (custom calibrated—linear or expanded 
zero) 


Dial Diameter . . 814” 


pressure tight, metal, for flush mounting 


Write for free Technical Publication on the Precision Dial Manometer. 
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WALLACE & TIERNAN 


PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 
BELLEVILLE 9 NEW JERSEY 
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IF IT 
SMALL 
TUBES... 


IS A BIG FACTOR 


. +» for all types of seamless, 
non-ferrous tubing iachonton! 


Pencils 
Whatever your needs in small, accurately 
drawn seamless tubing—for an instrument, = 
springs, pointers and components, gauges, ae 
mechanical pencil parts, or watch pinions i ) 
—Precision has the answer in finely drawn 
tubing. iesich 
Tubing that is made of brass, copper, Pinions 
nickel, aluminum, or any other non-ferrous 
metal. Tubing with outside diameters rang- 
ing from 0.500" to 0.010" and a wide range 
of wall thicknesses. Tubing made in pre- 
formed shapes of all specifications. 
Precision'’s continuous hydrogen atmos- 
phere annealing furnaces make possible paar Ne: 
precise physical uniformity, bright finishes 
and exceedingly close tolerances. When 
precision counts . . . count on Precision. 
Write today for complete catalog. 
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Cost Picture Brig! ten; 
For Tubing Usvrs 


The present need for cutti 
tion costs is resulting in a 
industrial executives to elin jnat, 
many unnecessary plant op: 
possible. In order to fulfill thi 
its own customers, the Precision Ty 
Company of Philadelphia has 
new facilities which enable it 
the manufacturer of one or 1 
ondary operations. Consequent}; 
able to apply skilled personn 
thirty years of experience to fab) 
non-ferrous precision tubing right 
own plant. As a result, Precision Ty! 
now arrives at the user’s plant as a { 
ished part, in whatever shape he sy) 
fies, ready for immediate applicat 


Forming, cutting, flaring, spim 
soldering, and brazing are but a fi 
the many services the Precision Tu 
Company has added. To the custor 
this means secondary operations 
performed at a cost lower than he, 
self, can usually provide. Experience 
personnel now perform the entire op: 
tion. When this is considered in addit 


to the great volume going through th 


Precision Tube plant, it can readil; 
seen that the customer enjoys the bh 
fits of receiving a more finished p: 
in less time. 

Even with this increased service, t 
company continues to provide a produ 
which has been the keynote to qualit 
for many years... lives up to its s 
gan: “When precision counts .. . cou 
on Precision”. 

The specifications on accuracy, | 
sistent mechanical properties, and g 
finish are embodied in all Precis 
Products to the highest degree. Eac! 
the result of years of experience in cart 
ful production control, laboratory stu 
ies, and a general tube-making kno 
how cultivated by the exacting requit 


ments of its most critica] customers 


The result has been a decrease 1 
spection for the user and an ease 
installation which have imbued him wit 
unwavering confidence in products ¢0! 
taining Precision Tubing. 

For your new applications, the eng 
neering department of the Precisi' 
Tube Company will be glad to rev 


your needs and make recommendations 


Whatever your requirements — cop)* 
alloys 


brass, nickel, monel, aluminun 
phosphor-bronze, cupro-nickel, 11k 
silver, or other non-ferrous 

your inquiries are cordially invited 
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History in the Making 


iS acquire 

t to relie NE of the most frequent comments on our January and 
More seq February issues—in which the “Historical Museum of 

ntly. it American Instruments” was featured — runs somewhat as 

i ~ ‘BR ollows: 

onnel ay I was fascinated by those nineteenth-century developments and 

fabricati; y all those in your “Third Gallery’’—to the end of World War I 

right jy hen the instruments in your ‘Fourth Gallery” began to look fa- 
—* ijliar; and many of those in your “Fifth Gallery” which ends with 

ion Tubingthe year 1939 are old acquaintances, 

nt as a fi A frequent comment on the two “galleries” in this issue 

e he speciumvill be that most of the instruments brought out in 1940-1943 











bre being used today. And—no doubt—a comment on the 


poration 1944 and 1945 “galleries” in our next issue will be that those 
spinningmpages look like our New Instruments Department. 

it a few It is for this reason that our “Historical Museum” will 

sion Tubgggeonclude with 1945. The numerous descriptions of post-war 

, custom jnstruments submitted for inclusion in our Twentieth Anni- 

Mis ol ersary Historical Feature would not merely look like a new- 


in. he, him 
x perience 


tire opera 







hroducts department: if printed in the same style as the 
ther “galleries,” they would BE a new-instruments depart- 
ment—a redundant department because these devices WERE 
yeported when they were brought out since January 1946. 
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THE MAGAZINE OF 
Measurem 


that our REGULAR New Instruments Department is a regular 
report of history in the making. It is that, beyond all doubt 
and it has served that purpose for many years. But it is more 
that only that: it serves many purposes much more practical 
than that of a chronicle of current history. It is a tool which, 
intelligently applied by thousands of Instrument Men from 
“mechanics” to “presidents,” advances our American indus 
trial civilization by leaps and bounds. But this tool is not an 
automatic instrument: it must be used consistently in order 
to benefit our civilization. Casually glancing through it. is 
not using it. A good way to use it is to read it attentively, 
with a pen or pencil in one’s hand to jot down ideas or to jot 
down numbers to enter on the request card. Then, when the 
additional information comes from the instrument-makers, 
this information should likewise be studied. Finally, if the 
facts dictate a course of action, such action should he taken. 
Thus is history made! 

While on this SAME subject, we invite attention to the 
“editorial” below. To the questions asked by Mr. Tobi in the 
title (his own title), and in his final paragraph, one answer 
is that Instrument Men who lack a formal engineering edu 
cation can make themselves more useful than an outside 
Instrument Engineer by keeping abreast of all new develop 
ments—by consistently using such tools as the New Instru- 
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To the Editor of Instruments: 









» cou! Instrument engineers may be broad- 
ly classified into four groups: (1) de- 
sign and research, (2) application, (3) 
‘acy, congM@sales, and (4) maintenance, 
and goo Design and research engineers are 





highly specialized. For example, to de- 
ign electrical equipment, it is neces- 
sary to know the fundamental com- 
ponents of networks and, if non-linear 
impedances are encountered, the mathe- 
jatical analysis becomes very difficult. 
These engineers have little time in 
which to become familiar with equip- 
ment in other fields. 

An application efgineer in the proc- 
ss industries selects equipment that 
vill give the best control at the least 
cost; he is able to make flow and other 
caleulations affecting instrument per- 
formance and operation; he is acquaint- 
d with the limitations of the various 
classes and types of instruments—but 
without having to know the details of 
instrument design and construction. 
The sales engineer’s knowledge is 
similar to that of the application engi- 
neer, but more specialized. Since he 
Works with only one make of equip- 
ment, he knows its operation and con- 
struction in addition to being able to 
Specify the type of equipment for dif- 
ferent applications. The sales engineer 
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By this time, dear reader, the thought has occurred to you 


ments Department. 


LETTER TO THE EDITOR 


Are the Instrument Engineers Getting 


Ahead of the Instrument Men? 


is a link between the instrument re- 
pairman and the instrument engineer 
but, in many cases, he does not come 
in contact with the instrument man 
himself but deals with the plant engi- 
neer or the plant’s instrument engi- 
neer. 

The duties of an instrument main- 
tenance engineer in a process plant 
may be as varied as those of the ap- 
plication engineer, but he becomes ac- 
quainted with the maintenance prob- 
lems also. 

The combined services of instrument 
engineers are to see that equipment is 
designed that can accomplish the de- 
sired results and that this equipment 
is applied to the proper jobs in such 
a way as to lower costs, to reduce space 
requirements, to reduce maintenance, 
and to produce a better product. 

When the engineers have completed 
their work and a plant is built and 
placed into operation, it falls upon the 
instrument men to see that the equip- 
ment functions properly. It is then that 
the first signs of instrument engineer- 
ing getting ahead of instrument main- 
tenance become noticeable. Ordinarily, 
the instrument man has had only a 
high-school education; nevertheless it 
is necessary for him to determine how 
the engineers have decided that the 


MF'B 


plant should operate and whether or not 
it is operating properly. In addition, 
it is necessary for him to make repairs 
on complicated instruments of many 
types. Therefore, training is necessary 
for instrument men in order that they 
may keep abreast of new methods and 
developments, 

Among the many ways in which this 
training can be accomplished, perhaps 
the most practical is education within 
the plant. A general discussion of auto- 
matic-control actions would show the 
relationships between different makes 
of equipment; and a series of lectures 
on subjects such as “How to Calibrate 
a Presure Gage” or “Repair and Main- 
tenance of a pH Meter” would explain 
not only how, but why, certain proces- 
dures are followed. In addition, the in- 
strument man should know what the 
instrument engineer does and how the 
engineer uses the results of practical 
experience in his calculations. It would 
be helpful to take a differential equa- 
tion and explain, as simply as possible, 
what the various terms stand for and 
then indicate how the solution is used 
te determine instrument characteris 
tics. Such a procedure would even open 
a new field of: instrument engineering 
to outline and produce courses. 

Everyone will agree that the instru- 
ment man should be familiar, to some 
extent, with the same basic fundamen- 
tals as the instrument engineer. At any 
rate, it is certain that the instrument 
engineers are getting ahead of the in- 
strument men. What can we do about 
it? ROBERT TOBI 
Richmond, Calif. 

February 21, 1948 
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In this department we report each month new devices for measurement, inspection, 





testing, metering and automatic control—in the form of concise technical descriptions. 
FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 28 A 
é 





Chromatic Thermoscope 


New “Kolor-Therm” indicates tem- 
perature by color on electrical appli- 
ances, railway journal boxes, chemical 


apparatus, motors, etc. Yellow in color 
at 100°F. (38°C.) or less, it turns 
gradually from orange to red as tem- 
perature increases. Upon comparison 
with color standards, approximate op- 
perating temperature or danger point 
can be seen. Full red indicates the 
danger point. “Kolor-Therm” again be- 
comes yellow upon cooling. Made in 
190°F, (88°C.) and 250°F. (121°C.) 
ranges.—Kolor Therm Indicator Corp., 
184 Broadway, New York 13, N. Y. 


Please mention number 3(¢)] When filling out card 





Refrigeration Pressure and 
Vacuum Gages 


New “Frostline” gages, specifically 
designed for refrigeration industry, are 
of portable type and include both a high- 
and low-side instrument, each available 
with or without a temperature-equiva- 
lent scale. Features include adjustable 
pointer; removable screw check to pre- 
vent damage to Bourdon spring from 
surges in pressure; luminous treatment 
of dials and pointers; low-side (vac- 
uum) gage protected to 200-lb. over- 
pressure.—U nited States Gauge Div. of 
American Machine and Metals, Inc., 
Sellersville, Pa. 

Please mention number 302 when filling out card 





Supersonic-energy Generator 


New “Table Model Ultra-Sonorator” 
is a simplified single-frequency (400- 
ke.) supersonic-energy generator which 
operates on any 110 volt a-c. line and 





costs about one-third as much as the 
previously available generator. It com- 
prises two units: (1) the generator, 
(2) oil bath in which sample is placed. 
Power generated is believed suitable 
for most research work. Once instru- 
ment is set up, experiments are con- 
ducted merely by placing sample (con- 
tained in an Erlenmeyer flask or other 
flat-bottomed vessel) in the “fountain.” 
—Fisher Scientific Co., 711 Forbes St., 
Pittsburgh 19, Penna. 
Please mention number 303 when filling out card 
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Pocket-size Spring Scale 


New 20-lb. capacity spring scale is 
6” long; has body and head of solid 
brass, both bright finished. All working 








parts are heavily cadmium-plated. Quar- 
ter-pound graduations are in bright 
red enamel. Pelouze Mfg. Co., 1228 
Chicago Ave., Evanston, IIl. 

Please mention number 304 when filling out car 





Voltage-reference Tube 


New “5651” is an 87-volt miniature 
voltage-reference tube of the cold-cath- 
ode glow-discharge type. It is said that 
its exceptional stability, not only initial- 
ly but also throughout life, makes it 
particularly useful as the voltage-ref- 
erence tube in d-c. power supplies in- 
corporating electronic voltage regula- 
tion. Voltage fluctuation at any current 
value within operating-current range 
of 1.5 to 3.5 milliamperes is less than 
0.1 volt. Operating characteristic is 
essentially independent of ambient tem- 
perature.—Tube Dep’t, Radio Corpora- 
tion of America, Harrison, N. J. 

Please mention number 305 when filling out card 





Flat-stem Dial Thermometer 


New flat-stem dial type thermometer 
has been designed to clamp primarily 
onto flat or rectangular surfaces, Ordi- 


J) 


y 
y 


| ~ 









nary “C” clamps will hold it, or it can be 
drilled and tapped and screwed down in 
any desirable position. (Illustration 
shows brackets used to secure it to power 
bus-bars.) New thermometer can be sup- 
plied in flat stems of various metals, 
widths, thicknesses, and lengths to meet 
customers’ requirements, Standard 
ranges: 0-200°F., 50-500°F., 150-750°F. 
and 200-1000°F. Centigrade ranges 
available on order. 3” and 5” dials are 
standard. — W. C. Dillon & Company, 
Inc., 5410 W. Harrison St., Chicago 44, 
Illinois. 
Please mention number 306 when filling out card 


Pocket-size Signal Generato; 


New “Pocketracer” for trou 
ing is ready for use on insertion ,; 
5-cent “penlite” flashlight cell. Os, 


tions radiated from metal tip wil! 
picked up by antenna or other cirey; 
of radio receiver. Radiating signa 
said to be highly directional and to , 
tend for several inches around ter 
nal.—Radex Corp., 2076 Elston Av. 
Chicago 14, Ill. 
Please mention number 3()7 When f 


Aircraft Fire Detector 
New “CPI Fire Detector’ oj 


fire alarm signal at a preset tem) 
ture; actuates alarm under all 





five seconds when exposed to a dir 
flame of 2000°F. and indicates fire ; 





equally fast. Normally-open circuits ( su! 
relays required). Tube length 1°°.’, 7 


») 


36” diam.; over-all length 

weight approx. 1 0z.—Control Product 

Inc., 206 Sussex St., Harrison, N. J 
Please mention number 308 when filling 





Radiation Pyrometer 


New “Pyro” radiation pyrometer { 
temperatures above 1000°F., is con 
pletely self-contained, weighs less tha 





2 Ibs., is automatic in its operatio! 
sight at vbject being measured and reaé 
temperature. Indicator locking devic' 
holds pointer at reading until a buttor 
is pushed.—The Pyrometer Instrume! 
Co., 103 Lafayette St., New York ! 
N.Y. 


Please mention number 399 when filling 
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Tube and Circuit Tester 


New “Series 10-54 Electronamic 
Test Master” is a high-sensitivity tube, 
battery and circuit tester, similar in 
appearance to “Series 10-20” (fully de- 
scribed in Instruments, Nov. 1947, page 
1039) but with 35 instead of 34 ranges; 
and other new refinements.—Precision 





Apparatus Co., Inc., 92-27 Horace 
Harding Blvd., Elmhurst, L. I., N. Y. 
Please mention number 310 when filling out card 





Multiple Power Supply 
New “Model 103” multiple power sup- 
ply provides four voltages: two “B” 
continuously-variable 0 to 300 volts at 





currents up to 120 ma., one “C” —50 to 
+50 volts at 5 ma. and one heater sup- 
ply 6.8 volts at 5 amps.—Kepco Labs., 
Ine., 142-45 Roosevelt Ave., Flushing, 


Please mention number 311 When filling out card 





Wand-type Conductivity Cell 


New “Type VO-1” wand-type con- 
ductivity cell may be used as a dip cell 
or permanently mounted in place, has 
a body of acid-resistant plastic with 
handle at one end and flush electrodes 
of bright platinum at the other. It 
measures 24” long by 1” O.D., and for 
permanent mounting is provided with a 
bushing of 1” pipe size or larger. De- 
sign permits easy cleaning of electrode 
surfaces.—Industrial Instruments, Inc., 
17 Pollock Ave., Jersey City 5, N. J. 


Please mention number 312 when filling out ecard 





Two-waveband U-v. Source 


New “Dual-Wave Raymaster” is for 
professional and industrial users of 
“ultraviolet and black-light radiation 
either in long or short wave lengths.” 





Burner employed for radiation at 3600 
AU embodies a built-in filter which 
eliminates most of the visible light; 
burner for radiation at 2537 AU em- 
ploys a separate, flat plate filter which 
confines 90% of output to the 2537 AU 
wave-band. Unit uses only 12 watts of 
current (110 volts a.c.).—Geo. W. Gates 
& Co., Ine., Franklin Square, L. 1., N.Y. 


Please mention number 313 when filling out card 


Hardness Testing Machine 

New “Model KDR” 
Brinell Testing Machine 
capable of checking up 
to 800 pieces per hour 
and of parts varying in 
diameter and thickness 
as much as %” without 
moving elevating screw, 
is motor-driven, hy- 
draulically-operated 
and so constructed that 
itisimpossible for opera- 
tor to remove specimen 
before full load has been 
applied to penetrator. 
Load is held for a pre- 
determined time cycle 
(adjustable from 2 to 
15 seconds duration) 
after which time penetrator re- 
verses, ready for next test. Throat open- 
ing 6”; max. vertical opening 14”. 
Standard equipment includes flat and 
vee anvils. — Steel City Testing Ma- 
chines, Inc., 8843 Livernois, Detroit 4, 
Mich. 


Please mention number 





filling out card 


314 when 


Geiger-Mueller Counter 


New “Model D111” Geiger-Mueller 
counter designed for use with recording 
instruments is all-glass with a window 





thickness of 25 mg./cem.*. Over-all di- 
mensions are 8” X %”, with an active 
length of 3”. Cathode material: copper 
or silver as_ specified; central wire 
0.004” polished tungsten. New counter 
is self-quenching “fast-counter” type. 
A glass skirt at each end of central 
wire insures a long flat plateau of ap- 
prox. 250 volts, at a slope of 2% per 
hundred volts. Threshold voltage is 850 
to 950 volts; expected life is 105 counts. 
—Instrument Development Labs., 228 
W. Erie St., Chicago 10, Ill. 


Please mention number 345 when filling out card 





Gear Gage 
New “Gear Gage Paper Weight” is 
composed of 12 leaves: 24 gear shapes; 
1412° pressure angle but, if desired, 20 





and circular pitch. (Other shapes or 


templets to special order.) — George 
Scherr Co., 200 Lafayette St., New York 
12,N.Y., 


Please mention number 346 when filling out card 


Beam Compass 
New “Amerline: Beam Compass and 
Measuring Rule” is completely self- 
contained, locks in position to draw en 





cles up to 12 feet in diameter, is equipped 
with both lead point and stylus, The 72 

nickel-plated Lufkin steel rule, 3% oz. 
weight, and “vest pocket” design make 


it a multi-purpose instrument that can 


be conveniently carried.—A merline, Inc., 
1758 N. Honore St., Chicago 22, Illinois. 
Please mention number 317 when filling t 


Television-receiver Tester 
New “Mega-Pipper” is a production 
and service alignment instrument 
which, used in conjunction with ‘Me- 





ga-Sweep” or “Mega-Match,” makes it 
nossible to quickly and accurately 
align television receivers. It gives four 
precise crystal-controlled pips  inde- 
pendent of circuit under test. These 
pips establish the picture, sound car- 
rier, and also adjacent channel points. 
Weight, 15 lbs.; size 8” X 16” K 8”.— 
Kay Electric Co., Pine Brook, N. J. 


Please mention number 31g when filling 


Cement and Concrete 
Testing Machine 
New 300,000-lb. cement and concrete 
testing machine has 10” ram stroke. 
Optional equipment: spherically-seated 
rectangular compression head; bearing 
plate large enough to permit testing 
concrete blocks 12” wide, 18” long and 
8” high. Scribed concentric circles on 











plate make it equally suitable for stand- 
ard cylindrical specimens. Machine 
meets A.S.T.M. requirements, and is 
adapted for use on construction proj- 
ects, in field laboratories, etc. — The 
Baldwin Locomotive Works, Philadel- 
phia 42, Pa. 
Please mention number 319 When filling out card 


Gage-block-checking 
Pneumatic Comparator 
New comparator for checking length 


of gage blocks by air consists of a 
gaging unit and a “Precisionaire” base 


instrument with an amplifier up to 40,- 
000 to 1. Each minor graduation of 
scale represents one-millionth of an 
inch. Master calibrated blocks are used 
in setting up comparator and obtaining 
a zero reading. For comparisons of 
other external dimensions of a less 
critical nature, gaging unit may be 
used with “Precisionaire” base instru- 
ments of lower amplification.—She ffield 
Corp., Dayton 1, Ohio. 


Please mention number 37¢ when filling out card 
P4 


Airplane Gyropilot 
New gyropilot is said to be unaf- 
fected by any maneuver of plane. It 
can be set to cause plane to climb or 





Signal Calibrator 


New “Electro-Cal” provides 0 to 1000 
mv. in eight continuously-variable 
ranges; 0-5 volts in one continuously 


variable range. Output is a 60-cycle 
sine wave voltage. Instrument is sup- 
plied complete, ready for operation.— 
Industrial Electronics, Inc., 21 Henry 
St., Detroit 1, Mich. 


Please mention number 373 when filling out card 
52z 


Clipped-wave Signal Generator 


New “Sine Wave Clipper,” for labo- 
ratories interested in audio frequency 
circuits, provides a test signal particu- 
larly useful in examining frequency re- 
sponse and transients of audio circuits. 
Designed to be driven by an audio oscil- 
lator, it provides a clipped sine wave— 
hence its name. By feeding output of 
clipper into audio equipment under test 
and in turn introducing equipment’s 
output into an oscilloscope, operator 
may quickly view and analyze distor- 
tion introduced by amplifier. Typical 
kinds of distortion viewed on ’scope 
when testing equipment in conjunction 
with Clipper are reproduced in instruc- 
tion book accompanying each Clipper. 
—Barker & Williamson, Upper Darby, 
Penna, 

Please mention number 323 when filling out card 


Automatically-timed Ph 
Copier 
New “Tru-Copy-Phote” phot: 
machine has 14” X 20” copying 
Automatic “Time-o-lite” elect) 
assures uniform results in any 
from printed or written copy a: 
graphs. Unit is furnished comp|: 
all necessary accessories, i) 
trays, dryer, paper, chemicals, ; 
ter, red pilot light, squeegee bo: 
glassware. It operates on 115 
in ordinary office light without 1 
darkroom, focusing or heating 
General Photo Products Co., 15 
Avenue, Chatham, N. J. 
Please mention number 325 when filling 


Electronic Micromete: 
New 


electronic micrometer feat 


U 


lres 


an exceptionally light measuring he, 


enabling operator to measure a 


piece in a lathe, grinder, etc.; rang 


0.0005” or 0.005” (magnification 3000» 


or 300) by selector switch. Amplifie: 
is claimed to be free from drift afte: 


warm-up time of 30 to 50 seconds. Vari 
ous micrometer frames; “Norbide”’ a: 


vils on special order.—Graham-Mintel 
Prospe ct 


> 


Instrument Co., 2443 
Cleveland 15, Ohio. 


"lease ment ber n fillin 
Please mention number 326 when filling 
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Wet Film Thickness Gage 
“Interchemical 
Wet Film Thickness Gage” 





oF New Direct-reading 


is said to 











descend at a given rate, to fly at a 
fixed level, or to adhere to a prescribed 
course, thus relieving human pilot. It 
employs three codrdinated gyroscopes, 
one for each principal axis of motion. 
These are rate gyros, i. e., responsive 
to change in angular velocity, fixed to 
the plane and allowing it to loop the loop 
and barrel roll, if desired, without loss 
of control (necessary for pursuit ships). 
New gyropilot’s not being affected by 
high acceleration rates suggests its pos- 
sible use on guided missiles and pilot- 
less aircraft, in addition to obvious ap- 
plication to commercial and military 
airplanes. Westinghouse Electric 
Corp., East Pittsburgh, Penna. 
Please mention number 324 when filling out card 
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Sweep Generator 


New “Type WR-53A” portable FM 
sweep generator is said to be the first 
unit of its type designed exclusively 


for servicing and alignment of FM 
equipment. Entire FM band, 88-110 Mc. 
Terminals are provided for obtaining 
deflection voltages for use with an oscil- 
loscope when employing visual method. 
Instrument weighs 15 Ibs., measures 
18%" X 9%" K 74%" .—Test and Meas- 
uring Instrument Sales, RCA Victor 
Div., Radio Corp. of America, Camden, 
nN. We 


Please mention number 374 when filling out card 


be 


a radically new instrument 


& 


fey 
f”) 


measuring the wet film thickness of 


paint, 


varnish, lacquers and 


related 


products, It is essentially an eccentric 


center wheel supported by two concen- 


tric wheels. Portions influencing accu! 


acy 


are machined to 0.001”. 


Insti 


ment measures wet film thickness with- 


in a range from 0 to 4 mils with a! 
accuracy of 0.1 mil by simply holdin: 
axle of gage between thumb and 
finger, rolling gage over wet film, and 


reading calibrated engraved scal 


side of outer wheel. Speed and accu! 


Tore 


acy are said to be combined.—H-) 


A. 
Bethesda 14, 


Gardner Lab., Inc., 4723 


Md. 


Please mention number 327 when filling 
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D-c. Power Supply 


New “Electrox Master Battery Elim- 
ator Model AR-2” delivers 6 volts 
dec. free of hum (less than 3% rip- 





nle). Turning rheostat adjusts output 
to 6 volts with any load current be- 
tween 3 and 15 amperes. It is claimed 
ihat “no service or attention is re- 
quired.”—Rectifier Div., The Schauer 
Machine Co., 2055 Reading Rd., Cin- 
cinnati 2, Ohio. 


Please mention number 328 when filling out card 





Wire Strippers 


New ‘‘Speedex’’ hand 
tools strip insulation from 
all types of wire, are made 
to strip wire sizes No. 8 
to No. 30, Hardened-steel 
precision-ground cutting 
blades are interchangeable 
and can be_ purchased 
separately. ‘‘Speedex’’ 
wire stripper can be used as a produc- 
tion tool on bench or as a portable 
hand tool. 750 to 1000 wires can be 
stripped per hour by girls or men. 
Standard Models strip No. 8 to No. 30 
wire; Automatic Models (illustrated) 
have “stay open” feature for stripping 
fine standard wires: hold jaws open 
until wire is removed; can also be 
used on solid wire; strip No. 8 to No. 
30 wire. — General Cement Mfg. Co., 
919 Taylor Avenue, Rockford, Illinois. 


Please mention number 339 when filling out card 








Gear Tester 


New 9” “Parkson Gear Tester” in- 
corporates improvements over previous 
models, among them an adjustable 





stop-rod in addition to, scale and long 
vernier which are used for setting cen- 
ter distance. Illustration shows a ma- 
chine set up for spiral gears, but it is 
also available for spur, bevel, and 
worm gears, either in combination or 
Single-purpose models.—George Scherr 
wy 00 Lafayette St., New York 12, 


Please mention number 330 When filling out card 


Pressure Snubbers 


New snubbers for eliminating pres- 
sure gage fluctuations incorporate por- 
ous stainless steel filter disk with large 


1/4” o« 1/2” 
PIPE THREAD 





1/4" of 1/2” 
PIPE THREAD 






FILTER DISC 1/8” THICK 


filter surface which effectively prevents 
clog-up. Specially designed filter disks 
are available for air, oil, water, mer- 
cury, etc. Max. differential pressure 
rating of standard types, 500 lbs./in.°; 
snubbers for use up to 5000 lbs. differ- 
ential can be supplied.—Equipoise Con- 
trols, Inc., 100 Stevens Ave., Mt. Ver- 
non, N. Y 


Please mention number 331 when filling out card 


Laboratory Bench Unit 
New “Open Bench Unit” added to 
maker’s line of “Unitized Laboratory 
Furniture” makes it possible for labo- 
ratories to assemble a series of work- 
bench units which will fit any wall 
space exactly: it is adjustable in width 
to make this perfect fit possible, also 
in height for convenience as support 
for balances, microscopes and other in- 
struments employed by operator when 
he is in a sitting position. “Unitized 
Furniture” line is composed of thirteen 
basic units.—Fisher Scientific Co., 717 
Forbes Street, Pittsburgh 19, Pa. 


Please mention number 432 when filling out card 
7 se 





pH Meter 
New “Industrial pH Meter” is line- 


operated, direct-reading and continu- 
ous-indicating. It includes two stages 





of voltage regulation, permitting volt- 
age variations from 80-135 volts, to 
eliminate difficulties arising out of 
widely varying factory voltages. Elec- 
tric circuit has been completely freed 
from grounding so that electrodes may 
be used in grounded tanks or flow lines. 
New instrument may be used for ¢on- 
trolling and recording.—Macheth Cor- 
poration, 227 West 17th Street, New 
York 11, N. Y. 


Please mention number 333 when filling out card 


Electron Diffraction Camera 


New electron diffraction instrument 
differs from x-ray diffraction instru- 
ment (which analyzes thick specimens) 
in that it shows crystal structure of 


v 





surfaces and thin specimens up to 500 
AU. A beam of electrons is directed at 
specimen and resulting diffraction pat- 
tern photographed. Pattern consists of 
rings whose diameters, intensities and 
orientations provide information for de- 
termining composition, orientation, and 
size of crystals present. Instrument con- 
sists of one unit containing vacuum 
chamber with specimen manipulator, 
visual and photographic recording cam- 
era, electron gun and beam focussing 
elements, regulated high-voltage power 
supply, and complete vacuum pumping 
equipment. Specimen chamber permits 
examination of specimens ranging from 
0.1” to 4” diameter. In many cases, in- 
strument will detect and help identify 
first chemical changes before they are 
visible under a microscope or are de- 
tectable by other means.—Special Pred- 
ucts Div., General Electric Co., Schenec- 
tady, N. Y. 


Please mention number 334 when filling out card 


Photoelectric Excess-smoke 
Indicator 


New “Type 2A10C” Excess-smoke 
Indicator continuously indicates condi 
tion of flue gases, signalling when 
either smoke or air is sufficiently ex- 
cessive to cause inefficient combustion 
or create a smoke nuisance. Equipment 
includes Photoelectric Control ‘Type 
2A10C,” Light Source “Type L3OR,” 
and Densometer “Type D33” (illus- 
trated.) A tamper-proof sensitivity ad- 
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justment on photoelectric control is set 
upon installation to compensate for flue 
dimensions and other variables. Record- 
ing equipment to continuously record 
smoke density is also available for use 
with this equipment. — Photoswitch, 
Inc., 77 Broadway, Cambridge, Mass. 


Please mention number 335 when filling out card 





Rubber Hardness Tester 


New “Rex Hardness Gage” for meas- 
uring hardness of rubber and similar 
compounds is the size and shape of a 





large fountain pen, is operated when an 
indenter at one end is pressed firmly 
against surface to be tested; reads in 
the same units as the Shore Durometer; 
meets requirements of latest ASTM rub- 
ber hardness test method. United 
States Rubber Co., Rockefeller Center, 
New York City. 


Please mention number 336 When filling out card 








Carbon-monoxide Detector 

New ‘‘M.S.A. Carbon Monoxide 
Tester,” utilizing colorimetric-method 
indicator tubes developed by the Na- 





tional Bureau of Standards, requires 
no special training to use, is capable of 
indicating presence of CO from 0.001% 
to 0.1% by volume in air. Operation: 
sealed ends of detector tube (contain- 
ing a yellow chemical) are broken in 
tube-breaker and tube inserted into in- 
strument tube-holder. A sample of the 
air is aspirated by squeezing bulb. If 
air sample contains CO, yellow indicat- 
ing chemical turns varying shades of 
green, directly proportional to CO con- 
centration; degree of discoloration is 
then compared with instrument’s inte- 
gral revolving color scale.—Mine Safe- 
ty Appliances Co., Braddock, Thomas 
& Meade Sts., Pittsburgh 8, Pa. 


Please mention number 337 when filling out card 
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D-c. Amplifier 


New “Model 143AT2” d-c. amplifier 
for low level signals in telemetering 
utilizes ““Microsen Balance” principle; 





has a time constant of 0.02 second; ad- 
justable gain setting of 160 to 300. Max. 
input voltage 0.2 volt; output voltage 
of 0 to 5 volts; power required 5 watts. 
Size is 40 cu. in., weight 24 oz. New unit 
in general is designed to be used with 
other electronic equipment all of which 
is vibration- and shock-isolated. With 
limited changes, it can be used to drive 
an indicator, for control circuits, or as a 
high-sensitivity relav.—Manning, Maz- 
well & Moore, Inc., Bridgeport 2, Conn. 


Please mention number 338 when filling out card 





Laboratory Detergent 


New “Cutscum” liquid detergent is 
a “soapless” soap in concentrated form 
particularly recommended for washing 
laboratory glassware. It cannot form 
insoluble precipitates with calcium 
and magnesium, Its pH value of 6.3 
makes it entirely harmless to the 
hands, “Cutscum” is furnished in 8-oz. 
bottles and only 3 ml. is required for 
2 gal. of wash water.—Fisher Scien- 
tifie Co., 717 Forbes St., Pittsburgh 19, 
Pa. and Eimer & Amend, 635 Green- 
wich St., New York 14, N. Y. 


Please mention number 339 when filling out card 





Solution-stirring Mixer 


New small stirring mixer for all fluids 
will handle containers from one quart 
to five gallons; is provided with 110-volt 





Laboratory 


Underwriters’ 
approved electrical connection, includ- 


a-c, motor, 
ing on-and-off switch. Fully rust- 
proofed.—Dayton Rogers Manufactur- 
ing Co., 2835 12th Ave. South, Minne- 
apolis 7, Minn. 

Please mention number 340 when filling out card 





Radiation Survey Mer 

New vers 
cently-dec 
“Cutie Pie’’ 
able ionizat 
beta -gamma 
tion meter s: 
especially us 
“hot lab” wo 
radioactivity 
der of milli 
handled. Inst 
weighs less LY 
lbs. Power 
plied by sma 
teries mounts 
replaceabl¢ 
enclosure. Three fy 
scales of approx. 
100, 1000, and 10,000 
milliroentgens per hour provide wid 
range of dosage rate measurement, A 
thin window at end of ionization cha; 
ber permits entry of beta particle 
energies much less than 0.1 Mev, and a 
permanently mounted %4” thick rotary 
Bakelite shield can be slid in front of 
window to effectively eliminate beta ra 
diation.—Tracerlab, Inc., 55 Oliver St. 
Boston, Mass. 


Please mention number 341 When filling ou 


ICT 








Voltage Tester 


New Voltage Tester is designed fo; 
testing continuity of a-c. or d-c. cir 
cuits 110 to 550 volts a.c., 110 to 600 





volts d.c., blown fuses, grounded side 
of line, grounded side of motor or ap- 
pliance, excessive leakage to ground, 
frequency (25 or 60 cy.) and d-c. po- 
larity. Indications are by a solenoid 
indicator and a neon test lamp. This 
gives double protection: each operates 
independently of the other. Scale is 
calibrated from 110 to 600 volts. Over- 
all length is 6”. Test prod handles ar 
4” long. Test prods are 2 ft. long. Comes 
complete in carrying case with belt 
clip. Weight, 8 oz. — Ideal Industries, 
Inc., 1420 Park Avenue, Sycamore, Ill. 


Please mention number 342 when filling out 





Safety-relief Valve 
New “Type #2680”  safety-relief 
valve, for handling inlet pressures up 
to 2000 lbs. and temperatures up to 
900°F. and for handling corrosive 
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Are you 
LOSING MONEY 
every day? 








] I may be costing you plenty not to have an accurate 
I check on the efficiency of your major processing 
nits. And that’s what the new Taylor Integrating 
lowmeters (Aneroid or Mercury) can do for you. 
utomatic totalizing provides you with an accurate 
omparison of fluid through-put to yield of finished 
product. In addition, these dependable instruments 
ive accurate cost data on departmental steam con- 
umption for heating and processing. And they detect 
ny abnormally high steam consumption caused by 
aulty operation of traps or valves. 


irst the manometer precisely measures the rate of 
ow. Then the Taylor Square Root Integrator ac- 
urately totalizes the flow of liquids, and of gases and 
team under constant pressure. The Integrator is easy 
o read through a large (2-inch) window in the case 
loor. Dependable, synchronous motor drives counter 
hrough positive clutch without the use of ratchets. 
ontinuous check on accuracy of calibration at any 
oint of range. Both Oilite and ball bearings for long 
ife. Few moving parts; permanently lubricated cam 












rollers, self-lubricated bushings; positive, oil-proof 
counter clutch. 

For full details, ask your Taylor Field Engineer. Also 
ask him about the new Taylor Aneroid (mercury-less ) 
Manometer, with no mercury, no pivots, no stuffing 
box! Write for Catalog 98175. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Canada. 
Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 


Taylor a. | 


MEAN 


ACCURACY FIRST 














IN HOME AND INDUSTRY 
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GALVANOMETERS 





CENTURY TUBULAR TYPE 
GALVANOMETERS 





CENTURY GEOPHYSICAL 
CORPORATION 
Tulsa, Oklahoma 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Bidg 


World é Manus 
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liquids, vapors or gases, is made of 
cast steel with stainless steel trim. 214- 
to-1 guide ratio of disk guide assures 
full lift and positive reseating. Manu- 
facturer states that capacity has been 
certified by test at National Board of 
Boiler and Pressure Vessel Inspectors 
Laboratories. Combination of nozzle 
and inverted cone or secondary nozzle 
is said to make maximum use of ki- 
netic energy of discharge to effect high 
lift and full capacity, without need of 
adjustments. Maker states that this 
fact, coupled with a coefficient of flow 
efficiency established at 9712, means 
that a smaller valve can be used. New 
valve is available in sizes from 1%" » 
2” to 6” X 8”. Parts of valve are con)- 
pletely interchangeable. — Farris En- 
gineering Corp., 552 Commercial Ave- 
nue, Palisades Park, N. J. 


Please mention number 343 when filling out card 


Dial Thermometer 


” 


New “Easy-Setting” bimetallic-actu- 
ated dial thermometer has case sup- 
plied with either a moisture- and fume- 





proof frame (assembled with socket- 
head screws) or a quick-opening 
threaded frame that may be unscrewed 
with the fingers. With either type, ad- 
justment of both dial and pointer with- 
in full 360° may be made from front 
while instrument is in service. No tools 
other than a small Allen wrench and an 
ordinary screwdriver are required. 4” 
dial is available in eleven standard 
scales, covering a total range of —100 
to 850°F. or C. equivalent, with an ac- 
curacy of 1% of range. Four standard 
stainless-steel stem lengths: 4”, 6”, 9”, 
12”, Separable sockets for these stem 
lengths can be furnished in standard 
metals.—Precision Thermometer & In- 
strument Co., 1475 Brandywine St., 
Philadelphia 30, Pa. 


Please mention number 344 when filling out card 


Transformer Thermometer 


New high-visibility transformer tem- 
perature indicator assures accuracy in 
reading under worst conditions by high 
visual contrast between bright yellow 
hands and numerals, and blue-gray 














background, Scale is uniforn 
mounting well permits remo. 
stallation of unit without ch 
level or disconnecting tran 


Maximum-temperature indica . 
is red; is reset by wiping a s) a 
net over face of cover glass. ( a 
net is secured on a light cha : ~ 
vent loss; between resett ef 
screwed into a hub in side al 
ment for safekeeping.) New j # 
can be furnished with a pred esi 
temperature alarm contact. ns 
house Electric Corp., P. O. | + 
Pittsburgh 30, Pa. b1 
Please mention number 345 When fi dit 
ee heen lee 
Hairspring-vibrating E ini 
£ £ *quipment P 


New Hairspring-vibrating Equip 
automatizes many operations ; 
formed manually (but not always 
by highly-skilled workers. R 


liably) 


amo 


rier 

Jt ca 
thro 
light 
scale 
show 
diati 
expo 
ing d 
ead! 





ance-wheel is mounted in a fixturs dueti 
permits hairspring to be lengthened cham 
shortened until correct rate is indicat: sensi 
when hairspring is crimped to locate fin th 
exact pinning point. Equipment consists lator 
of three “groups’’: (1) Frequency edu 
Time Standard accurate to one part per Maceul 
million; (2) Hairspring Vibrat Labs 
special optical system, photocell, st) , Ti 


scope panel, etc.; (3) Tick Amplifi Pl 
and Printer for adjusting assembl 
watch movements to correct rate. P 
duction per 8-hour day: more than 7 
balance wheels per vibrator; 500 wat 
movements per printing unit (but 
man can operate four printers) .—G 
Div., George W. Borg Corp., Dela 
Wis. 


Please mention number 


346 when filliz 





Multi-range Electrical Tester 

New “Model 1005 Electrical |! 
tory”, announced as a complete test 
unit for use in laboratories, shops 
service departments, is said to ¢ 
















functions of more than sixty 


i’ bi me ; 3 - 

gen instruments. It consists of six 
Ng oil “fF vidual 4%” rectangular instru- 
” in 


Siory h with a complete set ot 
tig ha one 28 addition to a-c. and d-c. 
a and current ranges: a multi- 
ewe ohmmeter; a single phase watt- 
ie an instrument with a sensitivitv 
50 microamperes, providing 20,000 
om per volt on all d-c. voltage ranges; 
rectifier type a-c. voltmeter with a 
resistance of 1,000 ohms per volt on all 
ranges, this latter instrument having 




































I » combination a complete coverage of 
4h ranges from 10 to + 55 for volume 
‘ndieations. Dimensions approx. 34” » 
i’ X 9"; weight 37 Ibs. — Simpson 
Fleetric Co., 5200 Kinzie St., Chicago 

; 14, 1. 

lipment Please mention number 347 when filling out card 

quiy me ° 

on i. Pocket Dosimeter 

lways New “Model 3360” Pocket Dosime- 

Kers. B ter provides easily-read indication of 


amount of radioactivity to which car- 


rier of instrument has been exposed. 
jt can be read at any time by looking 
hrough cupped eyepiece toward a 
light source: observer sees a magnified 
scale upon which an indicating line 
shows, in milliroentgens, amount of ra- 
diation to which instrument has been 
xposed. Light-weight aluminum hous- 
ing does not distort appreciably free-air 
reading. A molded, flake-proof, con- 





ire which {§ducting plastic cathode surrounds ion 
hened or chamber, and anode comprises a highly 
ndicated, Msensitive fused quartz fiber, 5 microns 
to locate fin thickness. Molded polystyrene insu- 
- consists ##lators with optically smooth surfaces 
uency or reduce leakage and increase instrument 
part per accuracy. — Instrument Development 
tor with #BLabs., 229 West Erie Street, Chicago 
|, strobo- #0, Illinois. 

\ mplifie Please mention number 348 When filling out card 
ssembled ; 

ode Radiation Meter 

10 wate New “Model MX-5” radiation meter 
‘but one fs a portable Geiger-Mueller counter 
“asi 4h weighing 9 lbs., for measurement of x, 
Delavan, qeveta, and gamma rediations. It is said 


0 be ideal for measurement of radio- 
activity of low intensity and, being com- 
pletely waterproofed (case desiccated) 
is suitable for use in humid climates, in 
wet weather and on board ships. ‘“MX-5” 







ester 


re 


hops ¢ 
to «6coM- 








This Oscillograph draws an INSTANT 


picture of electrical impulses! 


l 























Today when saving time costs is so important, your best 
bet for an immediate picture of electrical impulses is with 
Brush Oscillographs. No more delays with photographic 
development. /nstantaneous, permanent, ink-on-paper 
recordings by Brush Oscillographs make their use almost 
unlimited. Accurate recordings of strains, pressures and 
countless electrical phenomena can be made over a fre- 
quency range of D.C. to 100 c.p.s. Today Brush Oscillo- 
graphs are available in Single, Double and Six Channel 
models. The magnetic Pen Motor is available separately 
for incorporation into equipment such as medical, 
geophysical and other highly specialized designs. When- 
ever desired, recordings may be 


stopped for notations on chart-paper. 


Brush Model BL-913 D.C. Amplifier. Well 
adapted to the measurement of static or 
dynamic phenomena such as temperature, 


light, pressures, strains, etc. 


Write today for detailed bulletin 


He TERBIOS Pervins avenue + Clevelond 14, Obie, US.A. 





DEVELOPMENT COMPANY 


Canadian Representatives: A.C. Wickman (Canada) Ltd., P.O. Box 9, Station N, Toronto 14 
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PORTABLE WIDE-RANGE 
FLOW TESTING KIT 


FOR LABORATORY RESEARCH 
AND FIELD FLOW RATE 
CHECKING 

WORK 


VERSATILE 
ACCURATE 
INEXPENSIVE 


"C-Clamp" FLOWRATOR 
meter kit. The meter is 
provided with a convenient 
carrying handle, base plate 
and hose connectors. 


NET PRICE......$84.50 


Practically any laboratory or 
field problem that requires an 
accurate determination of the 
flow rates of liquids or gases is 
readily handled with the versa- 
tile F&P FLOWRATOR (former- 
ly called Rotameter) flow meter 
kit. 

The new ''C-Clamp'' FLOW- 
RATOR instrument kit consists 
of an extremely flexible com- 
bination of one meter, four 
metering tubes and six readily 
identified floats. The selection 
of proper tube and float com- 
binations is simplified. The "'C- 
Clamp" meter construction per- 
mits easy disassembly for quick 
metering tube changes. Capaci- 
ties from 0.065 to 2200 cc/min. 
of water and 5.0 to 36,800 


cc ‘min. of air are covered. 


FISCHER & PORTER CO. 
DEPT. 8N-5C HATBORO, PA. 


FLOWRATOR 
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is battery-operated, with self-quenching 


GM tube mounted on a 3-ft. probe. A 
selector switch gives three ranges: 20, 
2 and 0.2 mr/hr. New type circuit is said 
to eliminate zero control, to feature 
rapid response and to extend battery life 
to 400 hours. — Beckman Instruments, 
National Technical Labs., South Pasa- 
dena, Calif. 
Please mention number 349 when filling out card 


5l/,”-scale Electrical Instruments 


New “Model 56” rectangular Bake- 
lite-cased instrument measures 612” > 
"; fills gap between 4%” and 8” 
has a 


54 


instruments; 100° are, 5%” 








i a my ee | my rl repergenepene 
| 
Lado thorhsebhertwdoeburhebuds bad dare bal dud Sahl elon ln d ole ud 











scale length and large open face mak- 
ing it easily adaptable to multi-arc 
dials. Bakelite case is designed with 
extra-heavy cross sections for severe 
service, Versatility is augmented 
through use of Alnico II magnets in 
all normal ranges and Alnico V in mi- 
croammeter ranges.—Marion Electrical 
Instrument Co., Manchester, N. H. 


Please mention number 350 when filling out card 





Temperature Controller 
New “Model L Temperature Switch” 
was developed in conjunction with a 
large user of nut roasting machines; 





is essentially a production unit; has 
a normal maximum temperature of 
about 350°F. but can be supplied for 
higher temperatures as well. For low 
temperatures, operating differential is 
+0.5°; at highest temperature it is 
t2° to 5°, Instrument is available as 
shown in illustration, with flexible con- 
duit and twist lock clip, or with other 
types of plug-in connectors as specified. 
—Burling Instrument Co., 253 Spring- 
field Avenue, Newark 3, N. J. 


Please mention number 351 When filling out card 


set to sound a bell or other s 
minute intervals for twenty-t 








Program Timers 


New “P-15-24” program ti) 




















sh 
ou 
tr’ 
to 
let 
ca 
un 
pr 
gi 
ne 
wi 
In 
hn 
a day; is set in a moment by tun 
the minute hand as with an ordina 
clock, Circuit closure will give sig 
of 2 to 60 seconds duration as desir 3" 
Also announced is new “PR-15-24 po 
for use where it is desired to con 
radio programs, record players, et 
Zenith Electric Co., 152 W. Walton § 
Chicago 10, Illinois. 
Please mention number 352 when fillin 
High-voltage Power Suppl; 
New power supply is designed { 
use wherever a 500- to 2000-volt sou 
of regulated high voltage at low c 
tor 
Spe 
is 
sta 
mo 
ivo 
1 .t is required. It delivers 500 mic El 
amps at 2000 volts and 1 ma. for \ Sp 
ages up to 1500. Regulation within | 
for +10% line voltage variations a 
load variations up to maximum rat 
load. At any voltage setting, drift 
within 0.1%. Six miniature tubes ar } 
used. Oak cabinet measures 7! for 
12” X 5%” deep. Weight, 912 lbs no} 
Atomic Instrument Co., 180 Charl: 
Boston 14, Mass. 
Please mention number 353 when fillin 
Engine Wear Recorder 
New “Power-recorder” records cu! 
lative power-hour units turned out 
an engine, thereby provides measu' 
ment of total engine wear. It computes 
total power-hours produced by conti! 
ously measuring engine speed, manit' 
pressure and atmospheric pressu Un 
Power data are obtained in accordance &™ 
with engine power curves for al! thrott 8 
and propeller pitch settings and a Tal 
tudes. Results are given in terms © nis 
equivalent hours at cruising powe! ‘YT 
aircraft rental operators, customers ¢a lite 
be accurately charged for engine-se'v!' Int 
time, Two types: (1) with a flex! rj 
: 








y turn 
ordina 
ve signa 
S desir 
R-15-24 
O cont 
rs, et 

alton ST 


ipply 
gned f 


It sour 


low ¢ 


)0 mic) 


for Volt- 


ithin 1° 
ions a 
im rate 


ler 
ds cun 
1 out | 


measure- 
-omputes 


continu 


manif( 


pressul' 


cordanc 
| throttle 


ind alt 


erms 0! 


ower, | 
ners Ca 
e-Servie 


flexil ( 











shaft connection to engine tachometer | 
outlet; (2) remote-operating type elec- 
trieally driven by a tachometer genera- 
tor mounted on engine tachometer out- 
let. For uses other than aircraft, device 
can be calibrated in any convenient 
units, such as horsepower-hours. It 
prints cumulative power units and en- 
gine identification number in the man- 
ner of a timeclock, but can be supplied 
with counter-type register.—Kollsman 
Instrument Div., Square D Co., Elm- 
lurst, N. Y. 


Please mention number 354 when filling out card 


































Time Switch 
New “Type S” Time Switch approx. 
3" wide, 5°” high and 3” deep, is 
powered by a newly-developed high- 














S pecially developed for recording in flight, the 
TYPE $12-A OSCILLOGRAPH and the TYPE OA-2 GAL- 
VANOMETER are ideal for operation under acceleration 
or vibration. 


or —" The TYPE $12-A OSCILLOGRAPH is a complete 
torque synchronous self-starting low- 
speed motor lubricated for life. Switch tit 
is designed for easy mounting on a record, timing device, record numbering, automatic 
standard switch box, or for surface record-length control, and record footage indicator. 
mounting on any wall; is available in 
ivory or brown: metal base color ; , : 
matched to plastic cover. — Sangamo only ten inches wide by 18 inches long, and weighs 
Electric Co., 1022 Converge Ave., only 35 pounds. 


Springfield, Illinois. Fully described in Technical Bulletin SP-167 B 


Please mention number 355 When filling out card 
: “ The TYPE OA-2 GALVANOMETER can be sup- 
Automatic Timer plied in 66 different combinations of sensitivity and 


New “1500 Series” timer, designed natural frequency, for accurate recording up to 6000 
for built-in use, is equipped with 
normally-open silver contact switch, 


























instrument with internal governor motor, gear-driven 


Rigid cast aluminum case has carrying strap, measures 











cycles per second. The OA-2 is the only galvanometer 
suitable for use under extreme vibration or acceleration. 
Fully described in Technical Bulletin SP-156 B 


The TYPE MRC-12 STRAIN GAGE CONTROL 
UNIT is the smallest complete six-channel static- 
dynamic strain gage amplifier and balancing unit in 
existence. Complete with carrying strap, batteries, 
six amplifiers, six balancing boxes, and 2000-cycle 
oscillator, the MRC-12 weighs only 42 pounds. 

Fully described in Technical Bulletin SP-177 B 





Underwriters’ Laboratories rated at 20 
ampere 115 volt, 10 ampere 230 volt; 
is available in 30-, 60- and 120-minute 
range models. Clock-operated mecha- 
nism, of standard lever-escapement 
type, is operated by means of a Bake- 
lite pointer which, when turned to an 
mterval, closes switch circuit and 
starts timing mechanism. (For short 
Interval settings, pointer is turned to 





INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 
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star on dial and then returned for the Combustion-testing K 
actual timing period required.) Switch Ra ies joa : 
mechanism is mounted on inner side of New ““Fyrite Combustion-testi Ma sic 
a Bakelite base, with screw terminals ter Kit” contains “Fyrite” CO, oti 
on outer side for wiring connec- tor, “Model MZF” draft ga; 
tions. Dimensions: 2%¢” diam., 11542” r 
depth. — Walser Automatic Timer Co., 

STRAIGHT LINE 420 Lexington Ave., New York 17, N.Y. 

TEMPERATU : CONT R ryt Please mention number 254 when filling out card 
Decade Scaler 
New “Model 2092” Decade Scaler for 

| radioactivity measurements is com- 
| pletely self-contained; features easy-to- 

Anticipates oil 
Temperaiure Change sent 
Eliminates Overshoot | die 

and Undershoot : 7 

zel | 

Now with XACT- wit 

LINE Straight Line wal 
Temperature Con- : ‘ 

trol gio a a “Tempoint” stack thermometer (a aa 

cnitian tin att. which have been described in these co ‘a 

clency of your Pyrometer | umns.) This instrument assortment ~ 


hhc istrati sishond said to provide combustion-testing equi) tall 
sii : use decimal scale registration; includes ‘ f broade Be, wennatlit, 
volt y Potent ment of broadest possible versatility 
salt omer ¢ Potentiometer Type) fo on | three scale of 10 counter decades, afour- gyitable for » by heating c Ba 
amazing degree. Now you can hold toler- | 4: : . : suitable for use by heating contractors 
ances as close as 1/5°F. plus or minus and | digit mechanical register, control for a serving commercial and industrial cus 

|clock timer and an adjustable high- tomers, as well as the residential trad 


Control Instruments (either 


ed ucnae, meee lo tes pecs | voltage regulated power supply for op- _ Bacharach Industrial Instrument C 

couple circuit, ANTICIPATES the most minute | eration of Geiger Mueller tubes. Selec- 7999 Bennett Street, Pittsburgh 8, P N 

heat variations on both heating and cooling jog switch for scale of 10, 100 oF 1,000 Please mention number 3§9 when filling out pan 
in driving mechanical register. New ae met 


cycles, thereby enabling your pyrometer con- 
troller to control far more closely than other- 
wise possible. 

This Anticipation Factor means that XACT- 
LINE causes the conventional pyrometer con- 
troller to respond to a millivoltage impulse 


| Sealer will resolve two pulses 5 micro- 
| seconds apart and will count continu- Total-temperature Probe for 


|ously with absolute accuracy at rates Flight Tests 

|up to 130,000 counts per second. Pulse ayy ONS ° : 

| height selector is set at 0.25 volt sen- _ New Type 4915 Autoflight Adiaba 
tic Temperature Probe,” for use 


: itivity. — Potter Instrument Co., Inc 
up to 90% less than that normally required, | sitivity. Pot Ls * pete es : ‘ : famtlen rac; 
the couballing ppretteter towetebs'ealy whan | 126-56 Roosevelt Ave., Flushing, N. Y. flight a < ore agemeny Linea 
Please mention number 357 when filling out card control ed p anes, etc., In speed ranges 


the desired temperature range has already 
been exceeded). 

XACTLINE is laboratory tested and adjusted 
- » « does not require read- 
justment or coordination with 
other controllers. 












| Automatic Photogrammetric 
Rectifier 


New automatic focus rectifier for 
mosaic map making simultaneously en- 
larges, prints and automatically reduces 


NO gears, cams, shafts, 
bearings or other rotating or 
sliding parts. Simple design 
eliminates usucl mainte- 
nance and repair. 


| 


oT " 
~——— —— ent enna npenerenepehined 

















above 400 mph., was designed by PD 
W. L. Howland, chief of Lockheed 
flight instruments research staff. It 
simplifies data reduction by measuring 
total air temperature (ambient a! 
temperature plus 100% of temperatur 
rise due to velocity. Total time to com 
plete a flight-test is also reduced sinc 



































PRECISE CONTROL FOR. . .Tempering-Draw- 








ing... lso-Thermal Quenching... Al and Mg the test-aircraft does not slow dow! N 

Treatment...Accurate Heat Treating... Sinter- for temperature reddings. Features: tor 

ing ... Metallic Baths ... Plastic Molding... (1) all the velocity energy is converted desi, 

and other operations . .. Price $7950 to temperature; (2) instrument read Scop 

complete F. 0. B. Factory... — ings are protected against conductio! mea 
Write for the new XACTLINE data folder today! aerial photographs to a common seale losses and radiation inaccuracies by 


pA SS OS eS STO. and level, correcting tilt encountered as_ proper shielding design. Probe is about 
‘GORDON: a result of plane’s variation in angle and 6” long and 1” in diameter; can be 
°# SERVICE’*< : level at the time photographs are taken. boom-mounted or strut-mounted w th a 
ve Instrument can be operated by a pho- small air-foil section (supplied >) 

CLAUD S$. GORDON CO, tographer, turning out rectified prints manufacturer). In operation, air enters 
Specialists for 33 Years in the Heat Treating | °° * production line basis at the rate of nose of probe and flows around a re 
ond Temperature Control Field one every five minutes.—Bausch & Lomb sistance bulb, or thermocouple.—©. -. 


Optical Co., 635 St. Paul St., Rochester Giannini & Co., 285 W. Colorado St. 
Dept. 3000 South Wallace St., Chicago 16, | , : . Ag Fs : 
Dent. a . 7016 Euclid Avenue Cleveland 3 onle 2,N.Y. Pasadena 1, Calif. 


SSS ty 

















Please mention number 358 When filling out card Please mention number 369 when filling out 
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Liquid Level Indicator 
New magnetic-type liquid-level in- Spee dy ° fic curate — 


Ma dicator consists of two separate, inde- 


yendently replaceable assemblies, ig RESISTANCE 
MEASUREMENTS 





r 


. ++ with the Rubicon 
PORTABLE WHEATSTONE BRIDGE 
| 


This convenient instrument combines 


instant portability with high accuracy 





and is widely used in laboratory, 


ES plant and field. Built for dependable 


oil-tight and weatherproof. Outer as- service under hard usage. 
sembly includes calibrated dial and in- 
dieating needle directly mounted on a 
shaft carrying a powerful magnet. Be- 
zel covers and protects mounting screws 
with which body is attached to tank 
wall. Body is a sealed unit enclosing 
another powerful magnet mounted on 


Limit of error: 0.1% 


} 
Wide range: 1 ohm to 10 megohms 
Built-in battery and galvanometer 


Provision for external battery and 
galvanometer when required 





(all of float-arm shaft. Instrument can be fur- e@ Available with Murray and Varley 
ans nished. with an alarm contact for low- loop circuits 
nent is " . . y . . 
pine level indication. — Westinghouse Elec- e Compact and rugged 
atilit, trie Corp., East Pittsburgh, Penna. 
meat he Please mention number 36 4° when filling out card 
t ors . 
al cus — «++ with the Rubicon 
trade Electronic Circuit Panel PORTABLE KELVIN BRIDGE 
nt Co. ; ee 
8 Pa. New “Model 104” electronic circuit For work at very low resistance 

panel, for ease in performing experi- sees) Pe a ee ‘ 

aiiimables student to investigate levels this instrument is the 
f counterpart of the Wheatstone 
or ; 

bridge shown above. 

diaba- e Range: 0.0001 to 10.1 ohms 
use i) @ Limit of error: 0.25% 
radio 


e Built-in battery and high sen- 
sitivity “Pointerlite” galvanom- 
eter 


ranges 


e Provision for external battery 





and galvanometer when re- 
quired 


_ 








e Sturdy and convenient in op- 
eration 





tube and circuit characteristics, com- 
prises three octal tube sockets and 
eighteen binding posts; is supplied with 
twenty-three circuit diagrams designed 


together with other resistance measuring instruments, 


Wheatstone and Kelvin bridges in a variety of models, 
are fully described in Bulletin 100 available on request. 





to be placed on panel, also blank keyed « 
yy Dr sheets for designing circuits. Panel is 
‘kheed JJ 12%" X 10%”; sheets are 11” X 8%”. Ornee RusICon 
ff, It —Kepeo Labs., Inc., 142-45 Roosevelt INSTRUMENTS 
suring Ave., Flushing, N. Y. 
t air Please mention number 362 when filling out card Resistance Standards + Mueller 
rature ‘sae Bridges * Precision Potentiometers 
>» com ¢ Evelyn Photoelectric Colorimeter 





Sweep Calibrator 


since 





for chemical analysis * Automatic 
























] WI , 99”) Gy . cr 
Bs " New Model GL 22” Sweep Calibra Recording Photometric Analyzers 
tures: tor is a pulsed timing marked oscillator sai ta a 3 
verted designed for use with standard oscillo- eerie egret Fer 
read- scopes and synchroscopes for accurate meameters * Magnetic Hardness 
uction Measurements of time intervals on Testers * Shorted-Turn Coil Testers 
ra Dy am * Other equipment involving pre 
abou 
an be pOTLIGHT GALVANOMETER cise measurement of electrical 
with a s dy, short period quantities. 
, e Sturay, S"" ~ 00006 MA per mm } 
d by e Sensitive (UP to = aad cal system 
enters re Multiple-reflect on OF orn seurements 
a re yll or jeflection : 
G.M rr * gylletin 320 ' " ) 
0 St. Described 10 ©” , , 
o St., 





Electrical Instrument Makers 





6p eee 3755 Ridge Ave. ¢ Philadelphia 32, Pa 
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159 Pages of 


VALUABLE 
INFORMATION 





This manual is a comprehensive 


textual publication, not a catalog. 


GENERAL @ ELECTRIC 





GE Manual of 
Electric Instruments 
Have you ever wondered just how an os- 
cillograph works, or what a Gauss Meter is? 
You can find the answers to these and many 
other questions in the New G-E Manual of 
Electric Instruments—a publication that has 
required several years of preparation and 
has just been released for general distribu- 
tion. Loaded with information on the con- 
struction and operating principles of various 
electric instruments used in industry, this 

manual is an invaluable reference. 

The seven compact sections give detailed 
information on these classifications of elec- 
tric instruments: 





1. Permane t Moving-coil Instruments 

2. Rectifier and Thermocouple Instruments 

3. Moving-iron Instruments, Ammeters and Volit- 
meters 

4. Electrodynamometer Instruments 

5. Power-factor Meters, Synchroscopes, and Fre- 
quency Meters 

6. Recording Instruments 

7. Specialized Instruments 


Clear illustrations and accurate diagrams 
help to make it a valuable instructional aid. 
Many colleges are recommending it to their 
students for reference. Send $1.00 today for 
your copy of GET-1087. Mail to Apparatus 
Dept. Section B602-119, General Electric 
Company, Schenectady 5, N. Y. 


602-119 





The Full-View 


, 











ROTAMETER 


The list 


grows 


Day by day, the list of users of 
the Full-View rotameter grows. 
Today it contains the best names 


in the Process Industries. The 


reasons: 


better 


corrosion 


lower maintenance, 


resistance, 


greater safety and higher ac 


curacy. 
Folder No. 20. 


BOX A-5348 


BROOKS ROTAMETER CO. 


For details. write for 


LANSDALE, PA. 








TEMPERATURE TRANSDUCER 
from —65°¢ to +150°¢ 


. 
. 
. 
. 
. 
* 






. 


Latest type Giannini Temperature 





Transducer combines excellent 





range, large outputs and high 





accuracy. Available in resist- 
ances up to 20,000 ohms, the 
new type 4911 Temperature 
Transducer has a linearity of 
1%, an accuracy of 1%, and 
@ sensitivity of 1° C. 

The instrument consists of a 










bi-metallic element that rotates 
a standard Giannini Microtorque 
Potentiometer for electrical out- 









puts. This instrument is one of 
thirty basic Giannini 
developments in the tele- 





metering field 









Write for 
complete 

engineering 

details. 
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either triggered or recurrent 
Variable amplitude markers of _;}, 


polarity are provided with sifficie: ; 4). = 
plitude for use as intensity mark. rs: , e: 
directly on cathode-ray tube pla - 
deflection markers. Markers a, [ 
are 0.1, 0.5, 1.0, 10, 100 micros ds " 
A positive or negative variable. iq} ros 
gate pulse output is provided fo) tex 1 
purposes; duration of this pulse ..,,, a 
sponds to duration of marker i rf 
Operation of calibrator may be . 


of external synchronizing trigg: 
from its own trigger generator wit} vh 
output triggers of both polarities 





able at front panel connections. Di 6, = 
sions, 14” 7” X 7”; weight, 20 - 
Browning Laboratories, Inc., W ng 
ter, Mass. 7% 
Please mention number 363 when filling 
Log-scale Megohmeter ) 


New direct-reading megohmeter }ya: 
logarithmic scale distribution which y 
sults in utilization, with the same a 








curacy, of the full range of 1 to 100,000 
megohms covered by six decade steps 
Potential is applied to sample during 
measurement only, by means of a saf 

ty switch. Provision for use of exte1 
nal voltages on sample extends rang 
to 1,000,000 megohms, Charging po 
sition is included in range switch fo! 
facilitating measurements on_ items 
having large capacitance. Oak cabinet 
dimensions 11%”: 8%” X 7". — Ma 
leod & Hanopol, Chelsea and Joiner St 

Charlestown 29, Mass. 


Please mention number 364 when filling 





Air Velocity Meter : 
New model of maker’s “Air Mete1” 
will, it is said, measure accurate 
velocities as low as 5 fpm. It utilizes . 
noble-metal thermopile principle; 1 : 




















up 


00,000 
steps 
during 
1 safe 
extel 
rang‘ 
ig po 
ch fo 
items 
‘abinet 
Mac- 
er Sts. 


Meter’ 
rately) 
itilizes 


e; in- 











rporates a larger, more accurate in- 
seator; features an increase in stand- 
wd range of the instrument from 2000 


., 4000 fpm. with no sacrifice in accu- | 


acy of low-velocity measurements: 
wer half of scale is expanded for ac- 
curate reading of velocities from 0 to 
290 fpm. while upper half is compressed 
ogarithmically for readings up to 6000 
‘om, Instrument may be operated from 
4 110-volt a-c. outlet or from a portable 
yattery-operated power pack. Thermo- 
ile is installed in a %2”diameter probe 
which may be plugged directly into 
case, placed on an extension wand, or 
nstalled at a remote location. — Hast- 
ngs Instrument Co., Inc., Hampton, 
- 

ae mention number 365 when filling out card 


Oxygen Recorder 
New “Micromax” oxygen recording 
equipment handles applications beyond 
scope of COz recorders; serves as a 





guide for regulating excess air, also 
for checking combustion in boiler fur- 
naces which fire several different fuels 
simultaneously or in succession. New 
recorders utilize thermal conductivity 
principle, specifically the “hydrogen- 
difference” metho’ which consists of 
adding hydrogen to gas sample, remov- 
ing oxygen by combustion, and electri- 
cally comparing conductance of sample 
before and after oxygen is removed. 
Because all parts which contact gas are 
made of glass, equipment is corrosion- 
proof and stable in calibration. Instru- 
ment is available in two models; for 
extra visibility of scale, a round-chart 
“Micromax”; for a highly detailed rec- 
ord, a strip-chart model (illustrated). 
—Leeds & Northrup Co., 4934 Stenton 
1ve., Philadelphia 44, Pa. 


Please mention number 366 When filling out ecard 





Wide-range Oscillator 


New “Model 650A Resistance Tuned 
Oscillator” is said to be the first com- 
mereial instrument of its kind to pro- 
vide audio measurement speed, ease and 
accuracy for readings at r-f, video 





















© 


pe TET tae 
\. | 60 m5 Nips 
240 ABSOLUTE. 70°” 
‘ PRESSURE Z 
MILLIMETERS 


MERCURY 80 am 
; 


AIRPLANE & MARINE INSTRUMENTS, ING. 
10 CLEARFIELD, PENNSYLVANIA 















100 





A&M gauges, for measurement of pressures of 
gases or liquids in the low pressure range, afford 
great sensitivity and accuracy. This is achieved by 
use of a new material in the capsules which im- 
proves the very heart of the instruments. A & M 
offers numerous adaptations with custom calibra- 
tion to fit a wide variety of applications. 

We offer you a superior instrument at a reason- 
able price and invite you to write for further de- 


sctiptive material, stating your particular needs. 


AIRPLANE & MARINE INSTRUMENTS, INC. 
52 William Street, New York Washington, D. C. 


Factory: Clearfield, Pennsylvania 
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TIMERS 


for Controlling 
Industrial Processes 





MICROMETER 


DIAL 


curacy where 
or open with 
time delay. 
ing 
over 
( MICROFLEX 
TIMER) 





MULTIPLE CIRCUIT 
—ADJUSTABLE 


Use where several circuits 
are to close in a predeter- 
mined sequence. Time of 
closing and opening each 
circuit is adjustable. 
(MULTIFLEX TIMPR) 


FACGLE 


HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 


MO 











PY PT @Kenitaanieiait 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of moi- 
ten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to svve* F. 


Bulletins on PYRO Optical, Radiation, Surface 
and Immersion Pyrometers on request. 


THE PYROMETER INSTRUMENT 60. 
Plant & Lab 
103-107 LAFAYETTE ST., NEW YORK, W. Y. 
tn Canada, Sales and Repair Laboratory: 
Dominion Flow Meter Company Limited 
Terente and Montreal 


Provides excep- 
tional timing ac- 


circuit is to close 
Tim- 


adjustable 
wide range. 






































REPEAT CYCLE 
Use where ON-OFF 
operation is continu- 
ously repeated. The 
ON time and OFF 
time are “each ad- 
justable on the dial. 
(FLEXOPULSE) 


a 


a 





af 


litteestil! 


COUNTER 


Use for limit- 
ing a process to 
an exact num- 
ber of opera- 
tions. The coun- 
ter contact 
opens after 1 to 
400 electrical 
impulses as se- 
lected on dial. 
Automatic 
spring reset. 

( MICROFLEX 

COUNTER) 





ucts by a 


* Write for 
* Send for 


tions. 
* Consult 





To reduce costs and im- 
prove quality of your prod- 


COUNT control... 


problems to Eagle for recomenda- 


Eagle 
principal cities. 


utomatic TIME- 


catalogue Bul. 291 
details of your control 


representative in 








LINE 














SCOPE has 
past 40 yea 











done it for the 
rs. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 








Page 
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and audio frequencies. Frequ 
10 cycles to 10 Me. in decad 
No zero setting required; n 
justments during operatio 
range 30 microvolts to 3 volt 
impedance 600 ohms, but a 
pedance is also available tl) 
output voltage divider sup] 
instrument. Other features: 
length, 6-to-1 micro-controll 
tuning drive and a complete \ M 
monitor output in volts or dl 
ohm level. Operation is fron 
a-c. power supply. Relay rac! 
inet mounting; panel size 19 
instrument is 13” deep. 
Packard Co., 395 Page Mill R 
Alto, Calif. 

Please mention n er 367 when f 


20-ampere Autotransformer 


New “Type V-20 Variac’”’ is 
of handling 20 amperes in th 
volt model. Like previously-a) 





“V-5” and “V-10” (Instruments, Au 
1946, page 482; Oct. 1946, page 614) 
it delivers considerably more kva. )x 
pound than older models. 115-volt 
“Type V-20M” is rated at 3.45 kva.; 
230-volt “Type V-20HM” at 2.3 kva 
Output voltage is continuously adjust 
able from zero to 17% above input lin 
voltage, Both models are supplied wit 
case and terminal box cover. Termina 
box is designed for use with BX or c 
duit. Over-all dimensions are 77% 
956” K 5%”; net weight, 22%lbs. 
General Radio Co., 275 Massachusett 
Ave., Cambridge 39, Mass. 

Please mention number 368 when filling 





Precision Gravimetric Flowmeter 


New “Erdco Automatic Liquid Ba 
ance,” originally designed for measur: 
ing flow-rate of fuel to internal-con 
bustion engines, is announced as “ 
necessity for the primary calibratio 
of continuous-reading liquid flowmé 


















ters.” Operating principle is the com- 
plete automatization of the method of 
measuring the time required for a 
given quantity of liquid to flow (a se- 
quence of operations now performed 
manually in laboratories) with added 
advantage of minimizing fire hazard 
and eliminating human errors. Stand- : 
ard model (illustrated) has max. ca- 0's “No idy-walkin’ | ' 
pacity of 1 Ib./min.; 4 Ibs. of chromium- | _ aX Gotta get to th rae sort? 
plated weights with sensitivity of ’ To Ait * saul ene 
0,003 02.5 valves operable at pressures oe seskaneil aitaeee trend 
to 100 Ibs./in.*; operates on 110-volt, Se Bact ’ haven’t you heard? 
s0-eycle supply. Other models may be . 
built in any desired sizes, for corrosive 
liquids, ete. Balance unit and “con- 
trol box” (shown next to each other 
in illustration) may be at any dis- 
tance; or may be housed in one case. 
Engineering Research & Development 
(o., Box 166, Hinsdale, Illinois. 
rmer Please mention number 369 when filling out card 





S Capal 
the 11) 


nhnounes 


Metering Pump 


New “Constametric” chemical pump Nn 
is a piston type pump developed espe- 
cially to handle liquids in precisely con- 


“Air Express picks up those 
packages right at your door 
here, and delivers at no extra 
cost. There’s no waiting around, 
because Air Express goes on 
every flight of the Scheduled 
Airlines. No U.S. point is more 
than hours away! 


“And rates are low. Don’t in- 
terrupt me—I said low. V/hy 
else do business men use Air 
Express to ship finished items, 
replacement parts and _ perish- 
ables regularly?” 

trolled volume, to deliver at a constant 

rate of flow (without pulsation), and 

to pump in minute quantities—as little 

as 75 ml. per hour as a maximum for 

an individual pump.—Milton Roy Co., 

1309 Mermaid Ave., Philadelphia 18, 





r adjust- ; 
:put line fy Pa 
ied wit! Please mention number 370 When filling out card ° ° P a - P 
Terminal Specify Air Express-Worlds fastest Shipping Service 
‘ or conh- —_——_—_—_—_———— 
17%," Atmosphere Selector @Low rates—special pick-up and delivery in principal U.S. towns and 
i lbs. Fibs . cities at no extra cost. 
sicinatt New Selector for Atmospher e @ Moves on all flights of all Scheduled Airlines. 
Gases” greatly increases effectiveness @Air-rail between 22,000 off-airline offices. 
’ “ ? : 3”? 
of maker’s “Dew Point Recorder” (In- True case history: Machine parts made in Camden were needed in Chicago 
struments, Aug. 1947, page 731) by in a rush. 32-lb. package picked up the 28th at 10 A. M., delivered same 
enabling it to analyze consecutively at- day at 5 P.M. 669 miles, Air Express charge only $6.88. Gave days 
ln mospheres from as many as six dif- more time to complete the job. Other weights, any distance, similarly 
vmeter P y inexpensive and fast. Just phone your eent Air Express Division, Rail- 
id Ba way Express Agency, for fast shipping action. 
measul- 
1al-com- 
as “a 
ibratior 
flowme- 





GETS THERE FIRST 





Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE 
OF RAILWAY EXPRESS 
AGENCY AND THE 


scHeputep AIRLI 

















BEAT FREQUENCY GENERATOR 


The six inch frequency dial of the Type 140-A Beat Frequency Generator has been planned for maximum 
readability and rapid setting, with combined scale lengths of the low and high ranges exceeding 22inches. 


TYPE 140-A 
FREQUENCY COVERAGE 
20 cycles to 5 mc. 





Continuous coverage of the entire audio spectrum is possible without bothersome range switching. 


Frequency Range: 20 cycles to 5 megacycies in two 
ranges. Low Range: 20 to 30,000 cycles. High Range 


30 kc to 5 megacycles. Frequency Calibration: Accuracy 


+2 cycles up to 100 cycles, +. 2% above 100 cycles. 
Adjustment: High and low ranges have individual zero 
beat adjustments. Low range may be checked against 
power line frequency with front panel linch cathode ray 


BOONTON RADIO 


BOONTON:NJ Gf 


Limited stock available for immediate delivery 








STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 
immediate and intelligent attention will 
be given to your inquiries on all industrial 
speed measurement problems. Drop us a 

line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 
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tube. Output Power and impedances: Rated power output: 
one watt, available over the low frequency range from 
output impedances of 20, 50, 200, 500, 1000 ohms, and 
over both ranges from an output impedance of 1000 
ohms. Output Affenvator: Five steps: X1.0, X0.1, X.01, 
X.001, X.0001. Distortion: 5% or less at 1 watt output, 
2% orless for V2 voltage output. Write for Catalog “’D’’ 


Ke 


tall Hl 


ENGELHARD 






| another g 
| skipping one or more lines and return 


} 
| 
| 


THERMOCOUPLES, 





| ELEMENTS 


PLATINUM 
| | WIRE 


| PLATINUM 
| RHODIUM 
| WIRE 


| 
| PROTECTION 
TUBES 


| 
Bulletin 330-C 
| 











CHARLES ENGELHARD, INC. 


900 PASSAIC AVENUE, 
EAST NEWARK, N. J. 





| 2375 Dorr 





ferent generators, furnaces, 
timed sequence. It comprises a 
valve, motor electric time cl 
five lines not feeding Recorder cor 
tinuously purged. Manual tran-fe, 
inlet valve to the next station 












possible by pressing a push jutto, 
Frequency of automatic sequenc.. js cq 
by control dial in center of pa A) 






“on-off” switch is also included. Sjn,, 
all six lines may not be needed first 
feature provides a m 








ing inlet valve to the initial li: 
matically.—Surface Combustion (| 
Ave., Toledo 1, Ohio. 


Please mention number 371 when filling 








Temperature Controllers 


New “Infitrol” stepless-input t 
ature controllers designed for u 
electric and gas heating units ar¢ 

























able with or without pyrometer: 
“Model IF 4” weighs 5% lbs.; comes 
equipped with a pyrometer calib 

to 2000°F. “Model IF 2” is similar but 
minus pyrometer; weighs 3%4 lbs. A 
models operate on 115-volt a.c. 
volt units on special order). With plug 
in arrangements new controllers ar 
good only for current up to 15 amperes 
(rated capacity of plugs). For high 
currents, permanent styles with “knoc! 
outs” are recommended. Delivery wit! 
in one week after receipt of ord 
K. H. Huppert Co., 6380 Cottage Grow 
Ave., Chicago 37, Illinois. 

Please mention number 372 when filling 






99 
(22 



















Telephone-servicing Tester 
New “Type 614-A Telephone Servi: 
Meter” provides full facilities for mah 
ing measurements encountered in tel 
phone work. It is said to be the onl 
instrument of its type that covers : 
voltage, d-c. current, a-c. voltage, d- 
resistance, and capacitance used in tel’ 
phone work. It can be used also f 
approximating an artificial load. Aux 
iliary scales provide an_ inductance 
range of 1 to 100; 1000, 10,000 henries 
and an a-c. resistance range of 2 
3,000,000 ohms. New simplified swite 
ing circuit uses only two switches ! 
25 ranges. Improved accuracy on 4 
ranges is obtained with precision wi! 
wound resistors. Silver-contact switc! 
es assure minimum variation in ©0! 
tact resistance. A separate binding 
post provides direct connection to an a¢ 
curate shunt for high-curren. rang 
preventing switch-resistance errors. Ir 
strument operates from a self-contal! 
| ed No. 6 dry cell battery (voltage va’ 
ation compensated by a d-c. resi stane 
adjuster). For a-c. use, an a-c. !Il' 














































ers 

, temper- 
use wit! 
ire ava 
" 


i 
; 
i 





meters 
.5 comes 
alibrated 
nilar but 
lbs. Al 


cc. (220- 


ith plug- 
lers ar 


amperes 


r highe 
1 “knock 
ry with- 
order 

7€ Grove 


ster 
. Servic 
for mak- 
in tele- 
the onl) 
vers d-¢ 
age, d-c 
d in tele- 
also fo. 
ad, Aux- 
ductane: 
henries, 
» of 25- 
| switch- 
ches fo 
y on al 
on wilt 
- gwitch- 
in con- 
binding 
to an ac 
range 
rors. In 
-contall- 
age vali 
assistance 
a-c. line 


‘itage adjuster compensates against 
yetuations from 104 to 124 volts, 60 
cles. Case dimensions, 9%” xX 8%” 
6"; net weight,12%% Ibs.—Shalleross 
fig. (0-5 Collingdale, Penna. 


Please mention number 373 hen filling out card 





Temperature Controller 


New “1009 Series Temcometer” 
epless temperature controller con- 
ists of only the controller portion of 
Series 500” temperature controller 
nd indicator (see Instruments Oct. 
047, pages 932-934). Omission of py- 
meter and thermocouple results in an 
expensive controller for applications 
‘ere indicating pyrometer is unnec- 
sary or is already provided, “1000 
sries” controller is intended for use 
ith electrically-heated furnaces, melt- 
g pots, ete. It regulates power input 













nywhere between 5% and 100% time 
on.’ Dial markings indicate percent- 
ge of watthour input of connected 
ad. Built into unit is a magnetic or 
vercury relay of ample capacity for 
ated load. A standard replaceable fuse 
rotects device from overloads. Instru- 
ent measures 6” wide, 5” high and 

deep; weighs 5 lbs. Rubber feet 
re provided for desk use and a metal 
racket is also supplied for wall 
ounting. Eight models cover current 
uirements of 115 and 230 volts, 10 
» 35 amperes, 25 and 50/60 cycles a.c.; 
nd for d.c. Various models will handle 
bads up to 5700 watts.—Thermo Elec- 
rie Mfg. Company, 496 W. Locust 
t., Dubuque, Iowa. 


Please mention number 374 when filling out card 





Position Recorder 

New “Servograph” is capable of re- 
prdng almost any mechanical motion 
r nosition on a 10” circular chart; its 
king pen driven from a remote point 
y self-synchronous motors. Rotation 

transmitter shaft is accurately du- 
licated by receiver shaft with dis- 
neces as great as 1000 feet separating 
Servograph” and transmitting syn- 
ro, Receivine synchro is connected to 
en through a variable-ratio mechan- 
m said to be “the heart of the Servo- 
raph” which makes it extremely flexi- 
















































Gaertner 


OPTICAL BENCHES 


AND ACCESSORIES 





Equipment suitable 
for any application 
from the simplest 
routine test to the 
most refined type of 
measurement. 


$2000 Multiple Lens H 


® Single Rod Benches 
® Double Rod Benches 
® Lathe Bed Type Benches 


Send for 
New BULLETIN 156-74 


24 pages of useful information 


THE 
1211 


GAERTNER 
WRIGHTWOOD 


GAUGE ENGINEER 
Excellent opportunity for a man 
who has had complete design and 
engineering experience in the de- 
velopment and manufacture of 
Bourdon Tube Gauges and Instru- 
ments of similar nature. This 
opening is the opportunity of a 
lifetime for an experienced man 
who would like to better himself 
financially and otherwise by join- 
ing a firm of national prominence. 
Replies will be held strictly con- 
fidential. Write complete details 


0: wITT GAUGE COMPANY 


Division of National Pressure Cooker Co. 





EAU CLAIRE, WISCONSIN 


SCIENTIFIC CORP. 
AVE.. 


CHICAGO 14, U.S.A. 





P= POELON OFEN IO, 


INSTRUMENT 
MECHANICS 


Field experience in maintenance 
of Brown, Foxboro and Bailey 
flow meters, temperature, pressure 
and liquid level recorders is 
essential. Knowledge of pneu- 
matic transmission, air operator 
controllers and Leeds & Northrup 
potentiometers is desirable. Per- 
manent openings anticipated. 


The Atlantic Refining Co. 
PLANT PERSONNEL DIVISION 
3144 PASSYUNK AVE. 
PHILA. 1, PA. 
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SPECIFICATIONS: 
30 and 100 volts a.c. or d.c. 


150 megacycles. 


of a complex wave on a.c. 





MEASUREMENTS 


-elel Baer, | 





RANGE: Push button selection of five ranges—1, 3, 10, 
ACCURACY: 2% of full scale. Useable from 50 cycles to 


INDICATION: Linear for d.c. and calibrated to indicate 
r.m.s. values of a sine-wave or 71% of the peak value 


POWER SUPPLY: 115 volts, 40-60 cycles—-no batteries. 
DIMENSIONS: 4%“ wide, 6“ high, and 84" deep. 
WEIGHT: Approximately six pounds. Immediate Delivery 


VACUUM TUBE 
VOLTMETER 


MODEL 62 











CORPORATION 


NEW JERSEY 





THERMOCOUPLE 
CONNECTORS... 


QUICK COUPLING TYPE 


A rapid and efficient 
means for disconnecting 
those thermocouple circuits 
that must be broken fre- 
quently. 

Our Jacks and Plugs are 
designed for multiple 
mountings. These 2PS Plugs 
and JMSS Jacks are fre- 
quently used for pilot or 
experimental work. Ideal 
when thermocouples from 
a large bank must be 
selected for checking or 
recording on a multi-rec- 
ord pyrometer. 

The Polarized Plugs and 
Jacks of thermocouple ma- 
terial are mounted in bake- 
lite or asbestos composi- 
tion. Screw fastened covers 
permit convenient assem- 
bling to lead wires. 

Made in many different types for 
various applications. 

Send for 28 page catalog describing .. 
THERMOCOUPLES * ACCESSORIES 
QUICK COUPLING CONNECTORS 
LEAD WIRE * PROTECTION TUBES 











FAIR LAWN. N.J. 





Terme ELECTRIC CO. 
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QUICK POSITIVE READINGS 
WITH THE NEW SELOO 





PHASE ROTATION INDICATOR 


50 to 600 volt, 25 to 400 cycles, 2, 3, or 6 phase 
Model 328 .. . $52.00 F.0.B. MPLS. 


@ The SELCO Indicator gives you quick 
positive readings. Avoids costly mis- 
takes. 

@ Indicates immediately phase sequency 
by numerical, alphabetical, color cod- 
ing, and CW-CCW methods. 

® Compact and lightweight. Only 5!/2" 
x 6" x 3". Weight 31/, Ibs. 

@ Ideal for utilities, contractors, indus- 
trial plants, electrical marufacturers, 
and others. 

Send for FREE Bulletin No. 728 


H. H. SELL ELECTRIC CO. 


1909 Willow Ave. No. 
MINNEAPOLIS 11, MINN. 














ble: pen will move full ¢!] 
with any desired motion of 
chros within a range of on: 
lution up to and including t 
tions. Variables which can b¢ 


pressure, temverature, flow 
mechanical movements. Acc 
better than 1% for 360° t) 
rotation; higher accuracy f 
ratios. Torque is less than 0.2 


transmitting synchro. Mecha: al 
drives and synchronous 11] t ¢ 
cycle electric drives are ava 

chart speeds of 12 hours, 24 } g 


days. Two-pen recorders can be sypp)i, 
Immediate deliveries.—Servo-T e}: P 
ucts Co., 247 Crooks 


N. J. 


Avenue : 


R-f. Plate Chokes 


Six new radio-frequency chokes a 
announced, for bands from 7 to 520 M, 


Two units are rated at 600 ma.: oth. 
four are rated at 1000 ma. New chokes 
are single-layer wound on low-powe; 


factor steatite or molded plastic cores 
moisture-proof coating protects th 
wire and holds each turn in plac 
Ohmite Mfg. Co., 4954 Flournoy Street 
Chicago, Ill. 


Please mention number 376 when f 


Gaging Comparator 


New “Model 108” Comparator 
vides for five interchangeable tabi 
and use of standard indicators. This 
quality comparator is therefore suited 
to a wide range of production and in- 
spection measuring jobs. When equipped 
with “Micronar Indicator,” it affords a 
means of checking plug gages. Any 
AGD dial indicator of #2 or #3 siz 
having standard lug type back can be 
used. Pressure of contact point o1 
workpiece can be regulated. A_ reed 
mechanism prevents side thrust from 
reaching indicator and thus adversely 
affecting accuracy. Tables are availa- 
















































STOPS OVER-HEATING 


Saves Steam 






























Often Pays Back 
Its Cost 3 to 6 Times a Year 


They are easy fo install 
Ruggedly Built 


Widely used for Water 

Heaters, Industrial Processes 
and by makers of machines 
requiring a simple depend- 
able control. 


WRITE FOR CIRCULAR 2511 


THE 


Powers Regulator Co. 
2734 Greenview Ave., Chicago 14, Ill. 
Offices in 47 Cities 

See Your Phone Book 


J] 


hokes are 
0 520 Me 
1a.; othe 
»w chokes 
)W-power- 


FOR LIQUIDS OR AIR 


CONTROLS HEATING . 
OR COOLING MEDIUMS 
tic cores: 
ects the 
place — 









»y Street. 
“sg ipesitee No. 11 TEMPERATURE 
Needs no Compresse 
Air or Electricity ea ULATOR 
ir 
itor pro- — 
le tables 
re suited 
1 and in- \ we 
equipped \\ 
affords a \ 
res. Any \\ 
#3 size 
k can be \ 
Oint on 
A reed C. P. PLATINUM 
ist from 
\dversely AND 
» availa- 
C. P. PLATINUM- 


RHODIUM 


QUOTATIONS 
ON 
REQUEST 


PRICES 
VARY 
WITH 

MARKET 


Manufactured, Calibrated and 
Gua nauteed By 


THE AMERICAN PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., NEWARK 5,N. J. 


































For The Determination of 
Smoke Density In Stack Gas 


The principle of this instrument is 
a photoelectric soot density com- 
parator designed for oil-fired appli- 
ances. The unit is completely con- 
tained in a small metal case. 

“Designed for Oil-Fired Appliances” 


Write 


THE REFINERY SUPPLY 


621 E. 4th ST., TULSA 3, OKLAHOMA 


For Bulletin 


co. 
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| Chewer Colt winding Covmners 
Predetermined Electu (ounter' 


Small space requirement and low cost 
make Mercury Electric Counters ideal 
for built-in applications. Low cyrrent 
draw (approx. 2. watts). Enclosed 
working parts, tamper-proof case. 
Speeds to 600 CPM and more. Operates 
in any position. Non-reset. Counts any- 
thing that will operate an_ electric 
switch or electric-eye. 


Counting Problems 
SOLVED 


Send for Catalog or tell 
us what you want to ac- 
complish. 


P, roduction . Company 


702 :W. JACKSON BLVD., CHICAGO 64, ILL. 
Manufacturers of Counting, Timing and Recording Devices 
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The most vital part of many precision 
instruments is the electric motor drive. 
It must be accurate . . . and absolutely 
dependable. The quality of the motor 
must be equal to the quality of the 
instrument—in design, workmanship, 
and performance. 

Bodine engineers have spent over 40 
years in the special field of designing 
and building fractional horsepower 
motors of the finest quality. Their 


wide experience in application of these 


FRACTIONAL 


HORSEPOWER 




















Watchmaker's 
and 


Instrument 
Maker's Tools 


Lathes — 
Benches, Etc. 





Write for Circulars 


R+P+GALLIEW 


Materials—T ools—Supplies 


220 W. FIFTH AVE. 
LOS ANGELES 13, CALIFORNIA 
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Bodine Capacitor motor with 


mounted on top. 


motors to precision instruments can aid you in apply- | 
ing a motor drive to your instrument. Bodine Electric | 
Co., 2244 W. Ohio Street, Chicago 12, Illinois. 


MOTORS 


i] METERS} 







TYPE “U” 


UNIVERSAL 
CENTRIFUGAL TYPE 
5 Ranges in | Instrument 
Cat. No. 303 30-12,000 RPM 
Cat. No. 314 45-18,000 RPM 


Bulletin 750-N 


MODEL J 


TRIPLE RANGE 
CENTRIFUGAL 


Cat. No. $12 300-12,000 RPM 





Cat. No. 1412 100-12,000 RPM | 


SINGLE RANGES 


100-1200 RPM, 200-2400 RPM | 
800-3600 RPM, 400-4800 RPM | 


Bulletins 760-N, 790-N 


“JAQUET”’ 
SPEED INDICATORS 
(CHRONOMETRIC) 
Guaranteed Accuracy 
within Y% of 1% 
Cat. No. 2501 0-10.000 RPM 
Cat. No. 2302 0- 1,000 RPM 





Suitable double rated speed. | coat. It is said that clearances betwe' 


3 models, various accessories. 
Bulletin 735-N 


STATIONARY TYPE 
MODEL ‘“‘J’”’ 
Sizes, 3”, 4”, 5%”, 8”, 10”, 
and 20” dial diameter, flexi- 

ble shaft driven. 





Many standard ranges reading | 


RPM, FPM, YPM, ete. 


Bulletins 795-N, 796-N | 
797-N 


STICHT CO., INC. 


NEW YORK N.Y 


ble as follows: 14%” X 4” s: 


one with 142” diameter fo aa 
lobal conditions. 
pany, Poughkeensie, N. Y. 








4” serrated, 1%” X 4’ 


Standard Give ¢ 





Please mention number 377 when f 


Voltage Recorde: 


New suppressed-range mu! 
a-c. remote-indicating voltag: 
provide highly legible recor 
many as 16 a-c. voltages on a 
strip chart. Unusual readability 
scale is due to the use of a sunnresg, 





zero range, which spreads across enti: 
chart width the few volts (or k 
which operator needs to watch. [b- 
pending on speed of fluctuation 
measure voltage, instrument can 
either a “Micromax” or a “Speedoma 
—the latter used where top speed an 


I ee eee 





| sensitivity are required. Either inst 


ment can be a single-point or a mu- 
tiple-point recorder. New a-c. voltag 
recorders are basically d-c. potenti- 
ometer instruments, and use a therma 


| converter as the metering element. As 


in all null-balance instruments, the 
is no line drop between recorder and 


| metering element—hence no loss in ac- 
| curacy when recorder is located at a 


Cat. No. $322 60-24,000 RPM | 
Cat. No. 346 120-48,000 RPM | 


distance from point of voltage detec- 

tion. Standard ranges cover usual bu: 

transmission and distribution voltages 

—Leeds & Northrup Co., 4934 Steni 

Avenue, Philadelphia 44, Pa. | 
Please mention number 378 when filling 


Small-flow High-pressure 
Control Valve 
New ‘“Microflo Control Valve 


| Spline Plug” claimed to be “the moti 4, 
important advance in valve desig! chr 
| the past twenty-five years,” can ha out 
dle flows in ce’s with pressure drops ™ 
in thousands of pounds. Basic eleme! = 
of valve is a solid Stellite valve pluie dim 
which is a honed fit in a solid Stelil' as t 


plug and seat cannot be measured ! 
ordinary methods, yet galling does n0 
occur because of the type metal used. 
Flow control section of a “Spline Plug 
is 4%” O.D. by 158” long. It is a selec 
tive lapped fit in a 56” deep seat. This 
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‘MANUAL PRESET TIMER 


Automatically trips a heavy-duty electrical 
control switch after a pre-set time interval. 
12 dial ranges from 0-15 sec.—to 0-24 hrs. 
Telechron motor-operated for absolute 
dependability. Special features available 
for most applications. 


REQUESTED DATA SENT PROMPTLY 
- e Ded 
mo 
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TIMERS: STANDARD LINE AND SPECIAL 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


5212 PULASKI AVENUE * PHILADELPHIA 44, PA. 








HROMIUM-PLATED JO-BLOCKS 





The harder your gage blocks have to work, the more you'll SAVE with 
chromium-plated Jo-Blocks. Wherever service is at all severe, they'll far 
outlast the plain steel blocks. 

The resistance of chromium-plated Jo-Blocks to abrasion or impact is many 
times that of unprotected steel. They are also far more resistant to corrosive 
effects of skin acids and moisture. Being lapped and burnished to specified 
dimension after plating, their warranted accuracies are precisely the same 
as those of unplated Jo-Blocks. 

Old sets of Jo-Blocks or gage blocks of any make, in sizes from .050” to 
4.000", may be turned in to the factory for credit on new chromium-plated 
sets. New chromium-plated Jo-Blocks may also be had without trade-in 
The first chromium-plated gage blocks were produced by Ford Motor Com- 
pany more than twenty years ago. Service records abundantly prove the 
vastly longer life of these fine, hard-surfaced tools. Write for literature. 


FORD MOTOR COMPANY 
JOHANSSON DIVISION 
3604 SCHAEFER ROAD 
DEARBORN, MICH. 


son 


-” CAGE BLOCKS 





New! FLeXYTUBE 


MANOMETERS 


Over Pressure Safety Trap 
FEATURING ... 
“ Shatter -Proof Plastic Tubing 









































Descriptive 
literature 
on request 


30S South Western Ave., Chicago 12, Illinois 





MERCURY SWITCHES 


THE MOST IMPROVED TYPE IN 
MERCURY CONTACT SWITCH 
CONSTRUCTION. @ 
Mercury switches bearing the registered 
trade mark name of ''Mercoid'' are not sub- 
ject to open arcing, oxidation, corrosion, 
pitting or sticking of the contacting surfaces 

























There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches 

Mercoid switches are available to the trade 
in various designs, sizes and capacities 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems 


MERCOID 


SOLVES INDUSTRY'S AUTOMATIC CONTROL PROBLEMS 


Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 





For further information see catalog No. 606 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS ‘INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 
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For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet . .. Free on request. 


BAarIOoNn 


INSTRUMENT COMPANY 
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- erating conditions require a va 





High precision OPTICAL PARTS 
for Research, Development 
or Production. 

e 
PARABOLIC or SPHERICAL 
Mirrors. 

* 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 
= 
Natural or Synthetic 
CRYSTAL OPTICS. 


Complete optical 
INSTRUMENTS. 
- 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 











seat depth insures streamli; 
cous flow just as plug is lea) 
Flow control in 1” of valve 

governed by shape of slots o 
milled into plug surface — | 
name “Spline Plug.” New va | 
be provided in any body size o{ ' i 
or 1”; actual size below 3/16 
rating. There are fifteen inte 
able valve plugs for seats nu: 
through 15, corresponding to 
flow coefficient of 0.63 to 0.001 | 
of valve in gpm. of water at 1- 
sure drop.) Flow characteristic > 
through #5 are equal percentave. +; 
to #15 linear. Valves can be , 

in for tight shut-off; have a ranceahj);. 
ty of 50:1 or greater, When new op. 


acit 


different capacity, it is merely 
sary to back out threaded retaine) 
replace plug and seat with another on 
of proper trim size. To illustrate t}, 
small flows which can be effective), 
handled, a #15 “Spline Plug” at 1/19 
valve lift will pass a flow of %ce. of 
water per minute at 1000-lb. pressur 
drop. — Hammel-Dahl Co., 243 Ric’ 
mond St., Providence 3, R. I. 
Please mention number 379 when filling 





Dew-point Apparatus 
New dew-point apparatus for meas 
uring moisture content of air and gases 
at approx. atmospheric pressure sells 





at less than $20; consists of: (1) a) 
outer container with inlet and outlet 
connections and a glass window; (2) 
an inner container having a highl) 
polished outer surface visible through 
the window; (3) a thermometer t 
determine dew-point temperature, 
small sample of the gas to be tested 
is passed through outer containe! 
while a mixture of crushed dry icé 
and acetone is stirred (with thermom 
ometer) in inner container. Polished 
surface of inner container is closel) 
observed through glass window. At 
first indication of dew or moisture on 
polished surface, temperature is read 
from thermometer. Use of aceton 
and dry ice mixture makes possible 
quick checking of dew-points as low 
as —76°C. Device is furnished with 
complete directions. — Pittsburgh Lec- T 
trodryer Corp., P. O. Box 1766 Piits- 
burgh 30, Pa. ‘ 


Please mention number 380 When filling 











oe THAT MINIMIZE 
CONVERSIONS, 
ERRORS, DELAYS 


“Veoder-Readings” 


ARE DIRECT READINGS 


Put an end to the settisg and 


reading of hairline-graduated dials 





on all types of machines. 
















Install a Veeder-Root Counting 
Device that will give direct and 


accurate Cownfrol over rate of 





feed, depth of cut, or any other 
phase of operation. 

Then operators and inspectors 
get their Facts-in-Figures directly, 
in bold, 


easy-to-read figures that don’t 


plainly, wumistakably... 





the : ; : have to be converted, decoded or 
rate th. otherwise translated. 
Tectively 
at 1/10 

cc. of 
pressure 

Rie} 
IS 
yr meas- 
nd oe The Couniting Homes of, Guaudtey 
ire sells 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 

In Canada: Veeder-Root of Canada, Led.,955 St. James St., 
Montreal 3. In England: Veeder-Root Lid, Dickinson 
Works, 20 Purley Way, Croydon, Surrey 




















s[EPLAB 
Thermopiles 


ro For many years the thermopile has 

| been the accepted instrument for meas- 
uring Radiant Heat from Radiant Heaters 
at the American Gas Association Testing 
Laboratory in Cleveland, Ohio. Since 
1930, when Vandaveer first described his 
work in this field,* an Eppley thermopile 
has been used for this purpose in hun- 
dreds of tests and the results have been 
consistent and accurate to within 1 per 
cent. 

This is but one of many applications in 
the field of radiant energy measurements 
for which Eppley Thermopiles are ideally 
suited. They may be obtained with win- 




















(1) a 
l outlet 
w; (2) 









































highly dows of different materials, and various 
through types of black are available for receiver 
pter U coatings. 
ure, a All Eppley Thermopiles are supplied 
. tested with a certificate of calibration, this 
ntainer calibration being made against a Stand- 
are ard Lamp from the National Bureau of 
Iry ice Standards. 
ermom If you have a problem involving the 
lished measurement of radiant energy we invite 
closely you to write us, describing your problem 
yw. At in as much detail as possible. We will 
‘ure on be glad to make recommendations and 
epee there will be no obligation. 
dire *Vandaveer, Industrial & Engineering 
Mie Chemistry, Vol. 22, page 596, June 1930. 
yOSSIDIEC 
as low BULLETIN N N REQ 
d with 
h Lee THE EPPLEY LABORATORY, INC. 
1.t8- 
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NEWPORT, 
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ISLAND, U.S.A. 
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CONTROL TEMPERATURE 
PRECISELY ON LIQUID, GAS OR 
METAL-TO-METAL APPLICATIONS 


TYPE 


0 
REMOTE 


BULB THERMOSTAT 





Type O Thermostats are low-cost units 
for industrial uses requiring accurate tem- 
perature control over narrow calibrated 
Widely used for liquids and gases 
and for 


metal applications, Type O Thermostats are 


ranges. 
non-injurious to brass metal-to- 
precise and positive throughout an unusually 
long life. Adjustment on some models may 
be by knob-pointer with calibrated dial 
covering any 120° to 250°F ranges from 
-120° to 600'F, or on other models by screw 
driver covering entire range from —120 to 
180°F, 50° to 350 F and 50.’ to 600 F. Type 
O controls are fitted with an ambient tem- 
Standard models 
are furnished with polished chrome plated 


perature compensator. 


housings and may be equipped with a re- 
mote bulb best suited for your application. 


WRITE FOR COMPLETE DETAILS TODAY: 
UNITED ELECTRIC CONTROLS COMPANY 
DEPT. A, DEXTER & SCHOOL STS. 
WATERTOWN, MASS. 


VOYOIMS MHmvVIY HY pvzvomuay!, JUIIS 9 propruss 














The most accurate and rugged instrument for the 


precise measurement of time. 


Totalizes Accuracy 


$45.00 
$45.00 


1000 sec 


$60.00 
$60.00 
$95.00 00 


$1 25.00 


100 min 


Furnished in portable cases as shown, or for panel mounting. May be- 


equipped with electric reset. Write for Bulletin 153. 

Write for information on these other STANDARD Products: 
Precision Timers (many models) Bulletin 153 
Laboratory ‘Time Standards Bulletin 95 
Watthour Meter Test Benches and Laboratory Panels Custom Built 
Electric and Chrono-Tachometers Booklet 151 
Flectric Clock and Program Systems Bulletin 131 

Please mention this publication when writing. 


™ Standard Electric Time Lo, 


sPRINGFIELD 2 SUWUID wassacnusetts 


FOUNGES 1664 
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SHOP KINK 








Improving Temperature Compensation 


of Recording Pyrometers 
By PAUL LINCKE, Toledo, Ohio 


O NE of the principal faults of millivoltmeter pyrometers 
using a bimetallic spiral to compensate for ambient 
temperature changes is that the compensation is accurate 
at only one point on the scale. If, for example, the instru- 
ment is exactly compensated at mid-scale, it is considerably 
overcompensated at the low end and undercompensated at 
the upper end. A number of millivoltmeter recorders in serv- 
ice in our plant were not satisfactorily compensated. It was 
considered desirable to improve these. 

Negative temperature coefficient resistance units made 
by the Keystone Carbon Co., St. Marys, Pa., made it pos- 
sible to do this in a highly satisfactory manner. By using 
only a portion of the bimetallic spiral sufficient to shift 
the open-circuit zero point an amount on the scale or 
chart equivalent to the change in ambient temperature and 
using a negative temperature coefficient resistance (NTC) 
unit to compensate at the upper end, excellent compensa- 
tion is achieved over the entire range. A thermostat-con- 
trolled temperature box is necessary for testing. The ap- 
proximate amount of spiral can be estimated by observing 
how much a rise in temperature of 50 or 60°F. changes the 
open-circuit pointer position and what fraction of this is 
represented by 50 or 60°F. on the chart or scale. The 
amount of NTC resistance required can be calculated, the 
positive temperature coefficient of the galvanometer coil 
needing to be compensated for and a little allowance made 
for reduction of the magnet’s strength with increase in 
temperature. The required amount of resistance change 
can be found more practically by test, shunting the series 
(manganin or other negligible-temperature-coefficient re- 
sistance) coil and adjusting an external variable resist- 
ance to give a certain upper scale reading with the proper 
voltage applied, first with the instrument at a low tem- 
perature (just as though calibrating it) and then with the 
instrument at a high temperature, adjusting the resistance 
to give the same reading on the instrument with the Cor- 
rect voltage for the high ambient temperature. Knowing 
the difference in resistance or change in resistance required 
for a certain change in ambient temperature, the proper 
NTC resistance unit can be chosen. 

For Brown 0-3000°F. recorders, one-half turn or slightly 
less of bimetallic spiral and a 20-ohm “Type LA” NTC 


TABLE I—CALIBRATION RECORDS 
Figures in light-face type—Before correction 
Figures in bold-face type—After correction with NTC unit 





Open 
Amb't cire. ——Calibration points and errors in °F. — 
Temp. pos. 600 1000 1400 1800 2200 2600 2800 
Instrument No. 1 
68 30 —30 —20 —10 0 + 7 0 0 
128 145 + 65 +40 + 30 +10 7 20 20 
70 sO 0 - & 0 — 3 0 — & 12 
128 150 +20 + 7 + 5 0 0 - — 2 
Instrument No. 2 
76 60 10 10 —10 0 0 0 8 
124 200 +40 +25 +10 —8 —12 -25 53 
6s 5S 3 0 0 0 +10 + 8 0 
122 132 +12 +10 + 8 +10 +15 0 10 
Instrument No. 3 
72 120 20 +25 +20 +20 +15 0 15 
22 225 0 +65 +40 +20 + 8 20 —40 
so po 0 0 — & — 3 —13 -28 
126 120 0 s - § — 8 -12 -25 —40 
Instrument No. 4 
62 35 90 50 — 25 0 +12 +15 +10 
120 110 —20 - § 0 + 6 0 —20 —35 
7 SO +10 + 20 +26 +28 +18 5 ~25 
120 118 +10 +10 +15 +15 +10 15 —32 


Page 246—/nstruments—Vol, 21 








unit in series work out well. Of course the series 1 

coil has to be reduced an amount ‘equal to the N1 

More satisfactory 

seem to be obtained \ 

tia ing only a half-turn 

\ tallic spiral by exten: 

& point of attachment 

\\ hairspring about on 

\F turn beyond so that 

tion will be more cor 

Fig. 1 This can be done a 

trated by filing away one of the two metals of the ex endeg 
portion. 

The calibration records herewith (Table I), and Vig. 9 
show the improvement which can be obtained by the com. 
bination of Negative Temperature Coefficient Res 
Units together with the bimetallic spiral over the conven. 
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Fig. 2. Improved performance of recorders after first modification 
and adjustment. Subsequent adjustments gave even better results 


All broken lines—Before correction 
All thin solid lines—After correction 


tional method of using a bimetallic spiral only. In every 
instance the first trial with the combination has been ar 
improvement. However, subsequent adjustment can give still 
better results. Instrument No. 4, for instance, after tw 
succeeding corrections, showed no discernible difference be- 
tween the calibrations at 60° and at 120°. There is no 
appreciable middle temperature error. 


Instruments pays $5 (or more*) for each shop kink 
or other time-saving and accuracy-promoting idea ac- 
cepted for publication. Please observe these rules: 

1. Type double-spaced on one side of paper. Au- 
thor’s name and address at top of first page. 

2. Diagrams must be in black ink (no blueprints). 
Lettering (if not made with aid of machine) may be soft 
penciled, to be inked-in by Instruments. 

8. Only professional-grade photos will be accepted 
(preferably 5x 7 or 8 x 10 glossies). 

4. Each contribution to describe ONE method or 
device. An author may send as many as he likes. 

5. Mail all entries to Shop Kinks Dep’t of Instru- 
ments, 1121 Wolfendale St., Pittsburgh 12, Pa. 


*Five dollars is for textual entry accepted: a greater ml! 
mum for those including drawings and photographs. 
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| 321 S. WABASH AVENUE, DEPT. 1-3 








SOLAR AUTOFOCUS SOLAR 5x7 
ENLARGER ENLARGER 


WALTHAM 


SCREW COMPANY 


Special or stock fittings and screws 
of brass, steel or alloy. 

Send us your blue prints . . . our 

estimates please efficiency experts! 

Anything You Want... 

The Way You Want It... 


RIGHT and 
REASONABLE! 


WALTHAM 


BGJ 4x5 PRESS | | VIEWLEX al 
CAMERA PROJECTOR COMPANY 
73 Rumford Avenue, Dept. D 


WALTHAM, MASS. 
~) ont ae 





High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
oe Burgess A.M. Power 
DEVELOPING TANK Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
high as 100 amperes, 
at approximately 1.4 
volts! 

A. M. Units are 
packed dry and acti- New Busses 
vated with water... A.M. Power Unit 
once activated they 





write SOth ANNIVERSARY may be efficiently discharged at tempera- 
FOR PHOTOGRAPHIC tures as low as —60°F. and as high as 
+-150°F.! Write Dept. AM for full in- 
formation on standard and special types. 


FREE EQUIPMENT CATALOG AND 
LENS LIST 


Burke & James, Inc. 
Migs. of FINE PHOTOGRAPHIC EQUIPMENT 
FOR MORE THAN 50 YEARS 


TTER Cc MPANY FREEPORT, naan, 1e 
CHICAGO 4, ILLINOIS, U.S.A. BATTERY CO eae 








PHOTO ELECTRIC 
CELLS 


Unmounted Cells 


The shapes of Lux- 
tron photocells vary 
from circles to squares, 
with every in-between 
shape desired. Their 
sizes range from very 
small to the largest 
required. 

In addition to the un- 
mounted cells shown 
here, Bradley also of- 
fers cells in a variety 
of standard mountings, 
including plug-in and 
pigtail types. 

For direct conver- 
sion of light into elec- 
tric energy, specify 
Bradley’s photocells. 
They are rugged, 
lightweight and true- 
to-rating. 





Iustrated literature, 
available on request, 


shows more models of | 


Bradley photocells, plus 
a line of copper oxide 
and selenium rectifiers. 
Write for “The Bradley 
line” 


BRADLEY 


LABORATORIES, INC. 


82 Meadow St. New Havenl0, Conn 


March 1948—J/nstruments—Page 247 




































A “Historical Museum on Paper’ of 
AMERICAN INSTRUMENTS 






in Science and Industry 


Sinz: a “G 


The “Arsenal of Democracy” Years 


1940 


1940. “A new worm-gear speed re- 
ducer motor, the ‘N-10RG,’ was added 
has achieved popularity in the 
larger instruments and control devices.”’ 
—W.M. Yogerst, Bodine Electric Co. 


1940. “First contract for design and 
construction of static-dynamic measur- 
ing and recording equipment was signed 
with U. S. Army Air Forces.”—G. E. 
West, Consolidated Engineering Corp. 


1940. “Solid glass beads of Kimble 
‘N-514’ glass ware announced at prices 
comparable to the beads formerly im- 
ported, made of glass of low resistance 
to chemical attack.”—J. J. Moran, Kim- 
ble Glass. 


1940. “Bailey ‘Pyrotron’ Recording 
Resistance Thermometer introduced. 
Employed electronic circuit to balance 
Wheatstone Bridge instead of custo- 
mary galvanometer.”—E. B. Bossart, 
Bailey Meter Co. 


1940. “By utilizing the same principle 
as used in the textile ‘Moist-o-Graph,’ 
Brown engineers developed equipment 
capable of measuring continuously and 
recording the moisture content of a sheet 
of paper as it moved at a high speed 
through the dryer.”—C. C. Roberts, 
Brown Instrument Co. 


1940. “Spark Unit . . . offered high 
power in the sparking discharge and 
precision control of sparking through 
a synchronous interrupter, again pro- 
viding commercial] equipment which, up 
to that time, had to be custom built.”— 
Gwen Barkelew, Applied Research Lab- 
oratories. 


1940. “The ‘rate-of-approach’ feature 
was added to Micromax Electric Con- 
trol. . made it possible to bring a 
heating process up to the control tem- 
perature rapidly—but without danger 
of overshooting. Now a standard part 
of all L&N Electric Control, ...”—H. M. 
Parshall, Leeds & Northrup Co. 


1940. “A complete line of standard 
Constant Voltage Transformers was 
made available in capacities up to 10 
kva. and the use of the transformer 


Page 248—Jnstruments—Vol. 21 


and 


Please read editorial explanation on page 266. 
ALLER Y” 

1941 
expanded wherever electrical or 


electronic equipment is required to 
carry out or supervise a precise opera- 
tion.”—C. H. Humes, Sola Electric Co. 


1940. “Bell Telephone Laboratories 
developed and Western Electric manu- 
factured the Western Electric Gun Di- 
rector which provided the foremost fac- 
tor in preventing Germany from anni- 
hilating London during the air raids and 
use of the robot bomb in 1944.”—F. H. 
Lovette, Historian, Western Electric 
Co. 


1940. “American introduced the Carbo 
Controller combined temperature 
and pressure control device for soft 
drink carbwnators. It resets the pressure 
in accordance with the temperature of 
the liquid, thus providing a constant 
gas volume in the drink being bottled, 

.. "—§S. Goodwin, Manning, Maxwell & 
Moore. 


1940. “The ‘Mercury’ Electric Count- 
ers were the first small, compact, de- 
pendable electric counters, Features in- 
cluded: Small, compact design; accu- 
rate, dependable operation at speeds up 
to 600 counts per minute; small current 
requirement; tamperproof construction; 
and low cost.”—R. H. Allbright, for 
Production Instrument Corp. 


1940. “The Micro-Hardness Tester 
was produced by Eberbach for testing 
grain hardness of alloys by means of a 
Vickers type diamond indenter. The size 
of the microscopic indentions are meas- 
ured, and these measurements may be 
formulated with the amount of the micro 
load to provide standard hardness num- 
bers.”—L. W. Bittman, Eberbach & Son 
Co. 


1940. “DuMont introduced the ‘Type 
208’ Cathode-ray Oscillograph. ... has 
come to be recognized as the standard 
oscillograph, the basis of comparison 
for all other oscillographs. ‘Type 208’ 
was a_ general-purpose oscillograph 
combining the most desirable features 
for the widest range of applications. 
...’—J. H. Ruiter, Allen B. DuMont 
Laboratories. 


1940. “Long-scale Switchboard ] ‘ 
cating Instruments . . . proved ideal : 
switchboards on warships. . . Case ; 
was only 4%” square, yet scale len, 
was 7”. As compared with a stand 
instrument, it had 36% more s 
yet it took up only 20% of the 
mediately, the Navy commandeers 
duction, and that situation held throug 
the war. .. . Twelve different types 
electrical], thermometers and tachomet 
—R. Faille, Apparatus Dep’t, Gen 
tric Co. 

















1940. “‘Wood’s Replica Gratings a 
Spectrometer. The ruling from w! 
the replicas are made is an ‘echeleti 
ruling and results in concentrating 4 
to 60% of available light into one sp 
trum—the first order on one side.”—} 
E. Brown, W. M. Welch Mfg. Co. 










1940. “New and greatly improve? 
signs of Kipp Gas Generators weré 
nounced. (Previously the body and fu 
nel for this item were formed off-har 
. . - No two articles were alike... . if 
piece was damaged, the whole assembly 
came useless. Because of the length of t 
needed to shape the parts, a certain typ 
glass was needed, and it had little resista) 
to heat shock.) For the new design, m 
were provided, all grindings were int 
changeable and a borosilicate glass \ 
used,””"—J. J. Moran, Kimble Glass. 










































1940. “Fisher Time-Temperature (4 
Pressure Booster . . . to control reduce 
and to automatically adjust that p' 
sure in accordance with atmosphe 
temperature changes.”—J. J. M 
Fisher Governor Co. 





















1940. “Esterline-Angus developed 
supersensitive direct-writing record 
with a range of 0-1 milliampere @ 

. ruggedness, accuracy and versal 















_ use with amplifiers to record 
fe light, color, vibration and mi- 
» displacements. An‘other improve- 
nt in 1940 was the addition of ad- 
‘table magnetic damping to all elec- 
ivnamometer measuring elements. 
‘*_Pon Brewer, Esterline-Angus 
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eld throusiaidig Noise & Field Strength Meter’ 
tachomet . many new features of design 
Genet ge of 15 Me. to 150 Mc., filling a 


g-wanted need .. . Also in 1940, the 

t commercially-built Pulse Genera- 
ew 4 ... important for radar ég 

M. Weed, Measurements Corp. 
940. “Chronoscope (Remington Arms 
.) ... required a special ballistic 
e indicating instrument made by 
s company, and we were given the 
tract to build the entire instrument. 
eral different types were made, .. . 
re one of the standard means for 
ting bullet velocities during the war. 
Pressure Indicator was developed to 
asure peak gun barrel pressures.”— 
J. Lush, President, Rawson Elec- 
al Instrument Co. 
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51940. “Potentiometer-type Optical Py- 
eter developed. Employing the basi- 
ly accurate ‘disappearing-filament’ 
thod of measurement, it made it pos- 
le for the operator to read tempera- 
6s directly, without any need for con- 
ting calibration curves or charts. At 
P same time, the complete instrument 
$s made more compact and consider- 
ly easier to operate.”—H. M. Parshall, 
eds & Northrup Co. 


940. “When the new ‘3-a’ fittings 
te adopted by the dairy industry, it 
s found that the large 13-H hex. 
t would have to be attached by slip- 
g the nut over the thermometer case 


>rature Ua 
trol reduce 
that pre 


a? meveloped a patented idea of using a 
ig d causing possible damage to the 
lished surface of the case. Palmer 

#@ecial nut so that it could be slipped 

veloped er the stem section of the thermom- 
g recorc“itr and then fastened into place.”— 


mpere “i E. Honningford, Palmer Thermom- 
id versatllers Tne, 











1940. The McKee Wear Gage. ““Appa- 
ratus developed at the NBS utilizing 
a diamond indentation method of meas- 
uring extremely small increments of 
wear—as little as + 0.00004”. The inden- 
tation is of such shape that a relatively 
small amount of wear will make a defi- 
nite change in one or more measurable 
dimensions of the mark. (Photo shows 
original gage; a commercial form is 
made by the American Instrument Co.)” 
—Hugh Odishaw, National Bureau of 


Standards. 
‘ 








1940. “Head motion speed control in 
Baldwin testing machines made 
possible constant ram speed. . . .”—M. 
G. Van Voorhis, for Baldwin Locomo- 
tive Works. 





The Standard True 


Optical 
Planes, “The Standard True Planes of 
the United States, produced at the NBS, 
are disks of fused quartz which has been 


1940. 


carefully annealed and then optically pol- 
ished using rouge as the abrasive. Illus- 
trated are four 9” in diameter and 1.5” thick 
and four 11.5” « 1.5”. Because the thermal 
expansivity of fused quartz is only 0.0000004 
per deg. C. (about one-thirtieth that of steel ) 
they are not distorted by temperature 
changes during polishing. ... It was there 
fore possible to polish them plane and meas- 


ure any errors in the planeness (by inter- 
ference of light-waves) with an accuracy 
of two ten-millionths of an inch... . equiva 


lent to an aecuracy of one part in fifty million 
across the surface of each Plarie. . used 
at the Bureau to test and calibrate working 
standards of industry, which in turn are used 
to test... prisms, surface plates, precision 
gages, etc.”"—Hugh Odishaw, National Bu- 
reau of Standards. 








1940. “The Knoor-Albers Micropho 
tometer, developed by L&N in 1940, was, 
to our knowledge, the first commercial 
recording microphotometer. Originally 
designed as a research laboratory instru 
ment, this equipment has found consid 
erable use in industrial process control. 

H. M, Parshall, Leeds & North 
rup Co. 





“1940 found Brown producing the 
‘Radiamatic,’ the first total radiation 
type pyrometer compensated for ambi- 
ent temperatures, ... a temperature 
measuring and controlling system that 
would function where thermocouples 
could not and eliminate the errors caused 
by changes in ambient temperatures. 
Applications: where vibration and shock 
break thermocouples, where the work 
rotates , .. accuracy, speed, sensitivity, 
and ruggedness never before attained 
with this type of instrument.”—C. C. 
toberts, Brown Instrument Co. 





.. No bet- 


1940. “The ‘Solu-bridge.’ . 
ter example of erstwhile laboratory pro 


cedure reduced to overalls for worka- 
day applications compact 
ment adapted for direct measurement 
of the concentration of solutions of 
many different types. ... the simplest, 
most economical type of conductivity 
tester ... for the first time a foolproof 
bridge type conductivity apparatus sell 
ing under $50. introduction, 


instru- 


Since its 





March 
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over fifty specific-purpose models . . 
Industry after industry has been able 
to put conductivity control into plant 
operation. The experience obtained in 
using the inexpensive equipment has 
led to more and more use of recorders 
and completely automatic controls... .” 

A. C. Leseaboura, for Industrial In- 
struments, Inc. 


i940. “The ‘Model 2221 Autoflight 
Direction Indicator’ was first manufac- 
tured for the Army Air Corps... de- 
scribed as the ‘B-20 Compass’ in serv- 
ice manuals. ... During the war years 
the Company developed a complete line 
of military compasses, repeater sys- 
tems, remote compasses . . .”—Peyton 
Carroll, Autoflight Instruments. 


1940. “Pneumatic Comparator Gages 
- + « recognized by manufacturers ot 
high-precision parts, . . . for use in 
quality-control systems. Illustration 
shows six interchangeable pneumatic 
plugs for measuring holes of 0.940” to 
0.960", each to a tolerance of plus 0 
minus 0.0005”. Two master rings for 
setting the equipment are shown also. 


The equipment illustrated was delivered in 
1940 to a rayon manufacturer who is still 
using it... This Air Gage used a high- 
pressure system which obviated the need for 
cleaning the surface before measurement; 
was mounted on a flexible hose, so that 
measurement could be made while the work 
was in the boring machine; and had nozzles 
which were recessed below the surface of 
the pneumatic plug. The plug design was an 
innovation, in that the outside diameter of 
each plug was made smaller than the work 
ta be measured, and the plug served merely 
to position the work in respect to the noz- 
zles which performed the actual measure- 
ment. The Bourdon-tube indicator showed 
the true diameter of the hole being meas- 
ured. Essentially, the construction of all 
air-gaging plugs has followed this basic 
design.’’—C. H. Thompson, Moore Products 
Co. 
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1940. “First viscosity-immuned flow-rate metering instruments 
oped: by extending Reynolds number range over which constant dis: 
coefficient is obtained from approx. 10,000 (as in orifice type flowmet: 
down to as low as 80 with umbrella-shape float in variable-area met: 
Kermit Fischer, Fischer & Porter Co. 


1940. “The first successful radio prox- 
imity fuze in the world, constructed by 
the NBS and tested by Bureau scientists 
less than two months after initiation 
of the program. The dimensions of this 
fuze, excluding the whip antenna and 
battery (not shown) were 14” in length 
and 3%” in diameter. In contrast, the 
later generator-powered proximity fuze 
(right) for mortars measures only 4%” 
in length with an overall diameter of 2”. 
Note conventional radio tube for size 
comparison.”—Hugh Odishaw, National 
Bureau of Standards. 


1940. “The ‘Type B’ and ‘Type C’ 
Thermostats were developed. . . . the 
first of their type . . . several features 
not possible in previous controls whose 
adjustment was through a knob and 


mechanical gear set-up. A wid 
(50°F. to 600°F.) could bi 
with positive assurance of accy 
settings because of the sy 
micrometer providing settings to f 
tions of degrees, plus effective a 
ent-temperature compensation 
permitted the use of wide-range liqu 
filled bellows. fast response 2 
absolutely uniform bellows motion, } 
degree, over a wide range of temp 
ture changes.” — E. C. Clark, J 
United Electric Controls Co. 


1940. “The Sheffield ‘Precisionaitt 
flow type air gage for rapid measur 
of ID, bell-mouth, out-of-round a 
average diameter, as well as OU). . 
Instrument shown here was the fis 
one of its kind .. . used for many yea 
by Pontiac Div. of General Motors 
now in Smithsonian Institution.” 
C. W. Hamilton, Sheffield Corp 


1940. “Dependent upon the mech? 
nism of the pneumatic force-balance, t" 
important refinements of hydraulic ™' 
chine operation were incorporated: (! 
the ‘Head Position Maintainer’ w'' 
holds the head movement wil! 
0.0002”; (2) the ‘Load Maintain¢ 
which holds loads within two dia divisior 
... Outstanding advances: (1) 66” lons 
dicating dial; (2) several load ranges 
one dial; (3) ability to change rang’ |. 
ing test; (4) increase in already high *" 
tivity; (5) tremendous spread of #val 
ranges—as low as 0.005 of mac! 
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At Bell Telephone Laboratories, more than 2300 scientists, engineers, 
and their associates are continually exploring and inventing, devising 


and perfecting for improvements and economies in telephone service. 


BELL TELEPHONE LABORATORIES 
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ity (6) ability to drive recorder without 
sacrificing accuracy or sensitivity; (7) 
ranges capable of withstanding great over- 
without damage—some as great as 
in Van Voorhis, for Bald- 
Works. 


loads 
2500%... M,. G. 


win Locomotive 


1940, “The electroencephalograph was 
redesigned Although frequencies 
to be amplified lay close to those of the 
power line, so that the patient picked 


up large interfering voltages . it was 
found possible to balance and filter out 
such interference so that instrument could 


be used in any location and without shield- 
ing the patient. ... Battery operation was 
liminated. During this year also a 
new oscillograph was invented to employ 
electrically-sensitive recording paper pro- 
duced by the Western Union Co... . re- 
quired no maintenance as did ink-writing 


pens. The apparatus was reduced to a very 
small size and furnished in a single port- 
able case,”"—Lovett Garceau, Electro-Medi- 


cal 


Inc. 


Laboratory, 





1940. Accelerated Aging Lamp for 
Plastics. “Equipment designed and con- 
structed at the NBS for accelerated 
weathering (sunlamp-fog) and color- 
fastness to light tests of plastics. The 
plastic specimens are mounted on a disk 
which is rotated in order to expose the 
specimen uniformly to the ultraviolet 
light. . "—Hugh Odishaw, National 
Bureau of Standards. 


1940. “A pneumatic null balance 
method for measuring process variables 
was first developed by the Moore Prod- 
ucts Co. early in 1940. (Today, this 
basic system is used for temperature, 
flow, [ete. where] variable can be con- 
verted to a range of pressures; and for 
complete process control with reset, 
throttling, and derivative functions.) 
Illustration shows one of the first 
(1940) Differential Pressure Transmit- 
ters, still in use by a Philadelphia re- 
finery on an interface level application... . 
Interface between furnace oil, and water 
which contains a trace of caustic. Owing to 


the small difference in gravities, conven- 
tional manometer-type equipment previously 
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had proved unsatisfactory. Furthermore, 
seals were needed and the emulsification of 
the sealing liquid had produced variations 
in the differential pressure. The Moore Dif- 
ferential Pressure Transmitter overcame 
these difficulties .. . amplified the differen- 
tial and transmitted the measurement to an 
indicating controller. With the pneumatic 
null balance system, the seals remained in 
practically a static condition and emulsifi- 
cation was virtually eliminated. The cali- 
bration, once established, remained constant. 
(Subsequent models of this instrument have 
been made of corrosion-resistant materials 
so that, in many the necessity of 
seals was eliminated.)”’—C. H. Thompson, 
Moore Products Co. 


cases, 


1941. “The first deadbeat gyro com- 
pass ... the Mark XI-Mod 6 Gyro Com- 
pass.”—C. H. Jones, Sperry Gyroscope 
Co. 


1941. “Further improvements in Pro- 
jection Comparator Densitometer.” — 
Gwen Barkelew, Applied Research Lab- 
oratories. 


1941. “Ashcroft introduced silver 
brazed joints for safety on bronze Bour- 
don tubes.”—S. Goodwin, Manning, 
Maxwell & Moore. 


1941. “Bell Telephone Laboratories 
engineers developed the ‘Fastax’ 16mm. 
camera capable of photographing 4,000 
frames per second.”—F. H. Lovette, His- 
torian, Western Electric Co. 


1941.. “Apparatus of Kimble Amber 
Resistant glass was introduced. This was 
the first apparatus advertised that cut 
off light completely in the lower part of 
the visible spectrum.” —J. J. Moran, 
Kimble Glass. 


1941. “Consolidated Engineering 
Corp. took over the entire Sperry-M.1.T. 
line of vibration and strain measuring 
equipment formerly built by the Sperry 
Gyroscope Co.”—G. E, West, Consoli- 
dated Engineering Corp. 


1941. “Hook-on Volt-ammeter. ...a 
means of easily measuring both alter- 
nating current and voltage. Hooked 
around the line, the instrument reads 
amperes; with leads connected to its 
binding posts, it reads volts ’—R. 
Faille, Apparatus Dep’t, General Elec- 
tric Co. 









1941. “. . . developed ‘Moc 
first standard signal generat: 
the i-f. and carrier ranges of 
50 to 4( | 









quency receivers . 
one rane output was 
microvolt to 0.2 volt... yn . 






continuously variable to 50: 
and 1000 eycles.”—E. M. We Man 
urements Corp. i 











1941. “... affiliation of A. 
Dietert, and marketing of . 
under the trade name A. R. | 
In May of this year, A.R.L. » 
the Dietert spectrometric inte 
each company was able to inc 
specialization A.R.L. in 
metric equipment.” — Gwen Barke 
Applied Research Laboratori 

















1941. “DuMont introduced the ‘1 
215’ Linear Time-Base Generat 
used to extend the low-freque: 
base of any 5” balanced-deflect 
Mont oscillograph. was 
value for studying continuous 
quency phenomena or transients. P 
vision was made to initiate the sw 
either manually or by the externa 
nal itself.”—J. H. Ruiter, Alle 
DuMont Laboratories, 




















1941. “Electronic Alarm 
‘Type BL-300’ capacitance t; 
alarm system the first of its typ 
which would operate satisfactorily 
the field through rain, fog, snow, ha 
ete. . large research organizations 
had intimated that it was impossib| 
widely used before, during, 
after the war to protect property fro 
intruders and saboteurs... .”—G. H 
Browning, Browning Laboratories 


ovstel 







































1941. “High-vacuum evaporato: 
for use in coating optical surfaces wit 
low-reflection coatings (licensee und 
the original M.I.T. patents). Ra) 
production and sale of these units | 
to greatly increased production 
coated optics. Similar but 
units have since been developed whic 
enable continuous applications of meta’ 
to ¢loth, cellophane, capacitor pap 
and other materials at high speed.” 
Stanley Heck, National Research C 


large 





1941. “The DuMont ‘Type 2 
Cathode-ray Oscillograph was produc: 
a large-screen unit of moderat 
cost, suitable for use in lecture dem 
strations as well as laboratory studies 
in which a detailed analysis of the fin 
structure of wave-forms is required 
The 20” c-r. tube provided a trac 
sufficient intensity and size to b 
served with ease at distances nor! 
encountered in. . . auditoriums.” 
Ruiter, Allen B. DuMont Laborat 











1941. “Portable Watthour-me' 
Standard. . combined, for th 
time, a capacity essential to th: 
of both low- and high-current-rate¢ 
ters with the light weight and smal 
of the best low-capacity standa 
Wide operating range and excellent tes! 
ing flexibility were obtained by the \s 
























































For a host of domestic and 
industrial applications 
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s). Ray 
Pp units it 
luction 
ao ei Here’s a brand-new Telechron synchronous electric motor 
s of metalsqthat will find many important uses—an accurate, long-life motor 
tor paper with a terminal-shaft speed of , rpm. 
ancigee This latest Telechron model was developed especially for 
use in domestic oil-burner controls, in commercial stokers and 

ype ag il burners, in delayed-action relays in industrial control mech- 
g orn anisms. It is readily adaptable to many timing, switching, record- 
ire den ing and control equipment. 
cries ant Like all Telechron motors, the new ¥, rpm model is self- 

required [starting and reaches synchronous speed almost instantly. Its 
a trac onservative torque rating insures dependable operation. Since 
vo llr ant OPerates in perfect synchronism with all commercial frequen- 
ns.”—J. Hfeies, it can’t run faster or slower. Precision engineering and 
borator’s Mbuilding, coupled with Telechron’s exclusive oiling system, assure The first and favorite synchronous timing electric motor 


years of trouble-free service. 







see our 


CATALOG 
in 











SWEETS FILE 
fer PRODUCT DESIGNERS 


he first For over 25 years, Telechron has been the largest producer 
bf synchronous electric motors. Every one is Underwriters 
Daneel s -aboratories approved. That’s your assurance of accurate ser- a 

standards Miviee, low-cost maintenance. Why not let Telechron application 

engineers answer your timing questions? Address Motor SYNCHRONOUS MOTORS 
Advisory Service, Dept. B, Telechron Inc., Ashland, Mass. 
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of four current coils: 1/5/12.5/50 amp. 
All coils carry 200% current continu- 
ously, so that service meters of all rat- 
ings up to 100 amperes can be tested.” 

R. Faille, Apparatus Dep’t, General 
Electric Co. 


1941. “Combined mechanical and 
pneumatic positioning and power am- 
plification unit, the Askania pneumatic 
cam follow-up.”—T. M. Lowe, Askania 
Regulator Co. 


1941. “Autoflight Instruments devel- 
oped the ‘Microtorque Potentiometers,’ 
small precision-wound variable resistors 
designed to produce large electrical out- 
puts for small mechanical inputs... 
0.003 oz.-in. of torque for operation, 
dissipate up to 2 watts... particularly 
useful in aviation testing instruments 

. and for adaptations to position and 
rate gyros.” — Peyton Carroll, Auto- 
flight Instruments. 
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1941. “Inherent automatic density 
compensation not requiring the use of 
adjustment linkages or separate meas- 
urement of fluid density was achieved 
by use of metering floats having twice 
average fluid density, a possibility rec- 
ognized from study of the mathematics 
underlying variable-area meter opera- 
tion.”—Kermit Fischer, Fischer & Por- 
ter Co. 


Page 254—Jnstruments—Vol, 21 


1941. “Our greatest [war] contribu- 
tion was to mass produce marine chron- 
ometers with completely interchange- 
able parts. This had never been done 
before. It made possible our delivery of 
over 10,000 chronometers to the armed 
forces from February 1942 to V-J Day.” 
—R. Waddell, Hamilton Watch Co. 


1941. “Ionization chamber (right) 
with amplifier and scaler (left) de- 
signed at the NBS for counting alpha 
particles emitted from films containing 
radioisotopes.” — Hugh Odishaw, Na- 
tional Bureau of Standards. 


1941. “The Bald- 

win Lever Arm 

Creep Testing Ma- 

chine was outstand- 

ing for two rea- 

sons: incorporation 

of a new type of 

extensometer and 

provision for creep 

testing at tempera- 

tures to 2200°F. 

Elongation is 

indicated by a 

revolution counter 

which counts the 

number of breaks 

in electrical con- 

tacts in a circuit, 

a break being made 

at each increase of 

0.000025” in length 

of the specimen. 

Another revolution 

counter indicates time in units of 0.1 

hour.”——M. G. Van Voorhis, for Bald- 
win Locomotive Works. 


1941. “L&N introduced Duration-Ad- 
justing Type of Micromax Electric Con- 
trol, a unique method of regulating the 
heat input to an electric furnace by 
feeding power in impulses of variable dura- 
tion. . . . made it possible to throttle electric 
power without loss and without need for 
costly regulating accessories. It brought the 
benefits of complete automatic control, with 
proportional action and automatic droop cor- 
rection, to users of electrically-heated equip- 
ment. The ‘rate of approach’ feature [see 
1940] soon became a standard part of this 
control method,’’—H. M. Parshall, Leeds & 
Northrup Co. 


1941. 
duction 


beginning of 
of the Sperry A-5 
for use in the famed B-24 
bombers. an electric 
pilot incorporating a new typ: 
signal system and other feat 
the novelty was the 
signals were modified electroni: 
clude a rate factor (1st deri, 
acceleration factor (2nd derivati 
dition to the conventional d 
signal. ... a higher degree of 
tion of aircraft... than ey 
When coupled with the 
Bombsight, . .. played : 
bombing of Germany.” 
Gyroscope Co, 


manner ir 


1941. “Phase Microscopy. Dev 
ments on the Spencer Phase Microscoy 
commenced in 1941. Of a theoretical and 
experimental nature, they finally led t 
the manufacture of a variety of dif 
fraction plates . . . made in several «i 
grees of absorption and retardation 
greatly enlarged the scope and applica- 
tions of phase microscopy . . bl 
to see details of specimens having smal 
optical path differences or smal! diffe: 
ences in light transmission.” —J. \ 
Cockin, American Optical Co. 


- Poss! 





1941. “The first multiple-stage 
‘molded-in’-guide transparent metering: 
tube logarithmic - scale high - capacity 
flowmeter .. . for testing aircraft cal 
buretors. (The first single-stage val 
able area flowmeter with this type of 
metering tube was built and tested 
1939.)”—Claude E. Cox, President, 
Commercial Research Laboratories, In¢ 
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retical and 
ally led t 
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the Se and 100,000 more 


FROM 4 CIRCUITS AND 
8 BASIC PARTS 


What’s your control problem? Flow—temperature 


—level? Are you using solids—liquids—gases? 


No matter what you process, four basic circuits 
and eight basic component parts will give you 
more than 100,000 different electronic measuring 
and controlling combinations. That's how Bailey 


has simplified controls for processing industries. 


The four arrangements illustrated show how easily 
Bailey interchangeable parts can be used. It’s no 
longer necessary to carry a huge stock of replace- 
ment parts for emergency control installations. 
When you standardize on Bailey controls you are 
always ready to meet changing conditions within 
your plant. 

And with Bailey simplified controls, your mainte- 
nance costs will be less. Maintenance men quickly 
become familiar with Bailey controls and spend 


less time on maintenance and installation. 


To see for yourself how you can profit with Bailey 


controls, write for a copy of our bulletin No. 17. 





BAILEY METER CO. 
1041 Ivanhoe Road « Cleveland, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 
Controls for Processing Tndustries 
PRESSURE . FLOW ° LEVEL 
GAS ANALYSIS ¢ TEMPERATURE ¢ RATIO 











4 + 8 works here at the Barberton Plant of 
Pittsburgh Plate Glass Company, 
Columbia Chemical Division 


March 1948—IJ nstruments—Page 255 















































Cellometer Detector, 
optical system _“ 
in this, aru 


Inclination Above 








1941. “The ‘Ceilometer’ System is a combination of instruments and 
equipment developed by the Weather Bureau to determine cloud height. 
. The projector directs a narrow, intense beam of light to the zenith 
wheré it is scattered at the cloud base. This scattered light is picked up 
continually seans the 
approx. 1000 feet. ... 


by the detector, whose optical system 


Projector and detector are separated by 
able to pick out the projected spot in full daylight, since the projector 
photoelectric amplifier at the detector i 
tuned to that frequency. The recorder (not shown in diagr: um ) 
optical system... WwW. 
Bureau. 


modulated at a fixed frequency and the 


output of detector, and angle of detector 
Chief, Instrument Division, Weather 





1941. “Brown Instrument Co. brought 
out a radically different type of [circu- 
lar chart] recording potentiometer, the 
‘ElectroniK.’ eliminated delicate 
galvanometer movement and involved mech- 
anism... As a result, it was more rugged 
and sensitive, had fewer moving parts to 
wear or go out of adjustment, and was un- 
affected by mounting position. However, the 
most important feature of the new instru- 
ment was the elimination of nudging or peri- 





odic rebalancing . eliminating the meas- 
uring lag which resulted from the old cyclic 
balancing action. . . . The ‘ElectroniK’ po- 
tentiometer operates on the null balance 
principle by balancing an unknown emf. 
against a known voltage from a battery. 
When a difference between the two exists 
the instrument instantly reacts by moving 
the contact on the potentiometer slidewire 
to a new null point by means of a balancing 
motor, Operation and rotation of the balanc- 
ing motor in the proper direction are accom- 
plished through the electronic unit... . The 
balancing motor is a two-phase motor: its 
direction of rotation depends upon the phase 
relationship of the voltages applied to its two 
windings. Since the phasing is determined 
by whether the thermocouple emf. increased 
or decreased, the motor rotates accordingly. 
... continually maintains the potentiometer 
at the null point. ... In addition, the ‘Elec- 
troniK’ continuous-balance principle was in- 
corporated into the first self-balancing pre- 
cision indicating potentiometer for reading 
the temperatures measured by one or more 
thermocouples. The ‘Precision Indicator,’ as 
this instrument was called, provides a highly 
accurate and very sensitive indicating py- 
rometer with a fixed hairline pointer and a 
movable scale which combine to eliminate 
parallax error.’’—C, C. Roberts, Brown In- 
strument Co 


1941. “Magnetic-drag Tachometers 
for Aircraft ... consisted essentially of 
a three-phase a-c. generator mounted 


256—I nstruments—Vol. 21 





Page 





risontel (Measured at Ceilometer) 


Baseline 


generators and 
reliable, and able 
accuracy through 
range from 35°C. to 
chometers became 
Navy pianes.’’—R. 
't, General Electric 


Oe ks 


x 
x. 
s = 
= 


Cloud Height = (Tangent of Angle of Inclination) x Baseline 


the engine, and an 
consists of a synchronous 
magnetic-drag 
gineers perfected the system and designed 
indicators that were li 
to hold 
a wenn tae 
| 32 
standard for 
Faille, 


projector 
» detector 
beam is 


records the 
R. Thickstum, 


motor 
assembly. 


i 
gt 








indicator that 
operating 


In this year the Labora- 
tory, which had borrowed many tech- 
niques from the communication and in- 
strument industries, began to repay this 
debt by adaptations of medical instru- 
ments for industrial and ordnance uses. 


‘Inertialess Chronograph’ 


To mark paper, 


(a fe w milliamperes) 
contacts attached to mechanism under test. 
Instruments of simple design 


telegraph fascimile paper with a non- moving 
the current supply 
interrunted 








beam. 


time, 


‘both 
Apparatus 


and with 






























a multiplicity of channels were le for 
a great number of purposes... ta needs 
of the order of a few centimete: les 
up to several meters per second Ly vett 
Garceau, Electro-Medical Laborat Ine 


























1941. “Baldwin’s ‘SR-4 Torquemeter’ 
based on bonded resistance wire strain 
gages, introduced an entirely new prin- 
ciple of torque measurement, i.e. of de- 
termining torsional strain at the surface of 
a shaft instead of the angle of twist. This 
avoids: (1) transmission of angular deft 
tion through uncertain clamping d 
(2) distortion from centrifugal forces 
even the highest speeds; (3) errors f 
vibration. Slip ring trouble is prevented | 
revolutionary improvement in = measuri! 
circuits. Indication may be the average 
namic or both; and indicating and rec 
equipment of various types may be 
The principle is also applied for thrust) 
urements, and combination thrust 
torquemeters have been develope a we 
thrustmeters.’”— M. G. Van Voo rhis 
Baldwin Locomotive Works. 






























SEVENTH 
America’s Tough First Two Years of World War II 


“SA be Rr” 


1942 and 19 43 





1942. “The Brown 
oped by Brown engineers, made possible 
the remote setting of the instrument con- 
trol point by pneumatic means. Thus, 


1942. “TAG designed liquid-gas dial- 
indicating thermometers for nitrogen 
and oxygen successfully calibrated 
down to minus 325°F.”—George Ter- 
hune, C. J. Tagliabue Mfg. Co. 


1942. “The first portable automatic 
high-capacity calibrating stand using 
the automatic weighing method for cali- 
brating high-capacity liquid flowme- 
s.”,—Claude E. Cox, President, Com- 
mercial Research Laboratories, Inc. 


‘Indexet,’ devel- 


‘Remotomike’ also used extens 


it permits the use of one variable to set 
the control point of another.”—. ' 
Roberts, Brown Instrument Co. 


1942. “We developed the present Fed 


eral Cushioned Movement Indicat | 
which proved to stand the rugged " 

quirements of concerns which had ! 
depend upon green help in the handling 
of their Indicators.”—I. A. Hunt, Feo | 


eral Products Corp, 


1942. “Navy and War Depa tmé 
called upon us ‘Remotomike’ [sé 
1938] was modified for measu! 
and grove diameters in gun bores. 





















AN EXCLUSIVE CONTROL PRINCIPLE... 


3. resulting in motion of piston, 


propartionate to deflection of 
Slightest change in signal |, > Jet Pipe. 
deflects Jet Pipe... 


2. causing oil to enter 


r , sal . “ , {?. left or right opening of wear: FLOW CONTROL 
r day ” “ a distributor... , tin 


e NO LOSS OF SIGNAL... 


force necessary to move Jet Pipe is 
less than five hundredths of an ounce. 




















: a 


Differential pressure (1), measured by diaphragm 
¢ NO LIMIT TO POWER OUTPUT... (2). Flow changes deflect Jet Pipe (3), causing 
proportional cylinder movement (4), and positioning 

though signal elatelitels| may be only of valve (5). Setting Dial for desired flow 


.0025” W.C.—4000 pound output is 
reel ifolol(-Madiimeiieliletolgem-rel'l] lull 


PRESSURE CONTROL 


rquemeter’ e NO PARTS TO WEAR OUT... 
wire strain 
new prin. 7 Wmiles immel J ol-lilelol+)(-Maelslice R 


i.e. of de- 


twist. This 
























THE ASKANIA JET PIPE PRINCIPLE Pressure (1), measured by diaphragm (2). Pressure 

changes deflect Jet Pipe (3), causing proportional 
cylinder movement 4), and positioning of valve 
(5). Setting Dial for desired pressure (6) 


_ PROPORTIONING CONTROL 





The Askania Jet Pipe converts the most delicate pressures 
or signals from the source of measurement into rate of 





movement of a hydraulic cylinder. It consists of the Jet Pipe 
swinging freely on a hollow vertical pivot into which oil 
is pumped at high pressure. As the oil stream leaves the 
——— nozzle of the Jet Pipe it strikes at two closely adjacent 
distributor openings. The openings are piped to both ends 








or Il of the cylinder which is connected to valve, damper or 
other type controller. 
The slightest change in the signal moves the Jet Pipe, 
—— causing more or less oil to enter the right or left opening. 
‘able to sett This causes the cylinder to move either to the right or left rss co ggg Nae ane ral temper 
r”—C, | to correct for the signal variation. As soon as equilibrium of Jet Pipe (3). Any unbalance deflects Jet Pipe 
Co : : : : a (4), causing proportional cylinder movement and 
is established the Jet Pipe returns to its median position. positioning of valve (5). Setting Dial for ratio (6). 
esent Fed For the tough control job ... for applications where 
“samo dependability is all important... for the processes where 
ch had t accuracy is a necessity . . . and where valves, dampers, 
e handling or other mechanisms must be moved, the Askania Jet Pipe 
tunt, F°") Controls are the solution. SEND FOR CATALOG 139. 


“TP ASKANIA REGULATOR COMPANY 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


246 EAST ONTARIO STREET + CHICAGO 11, ILLINOIS | 


March 
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. Many major arsenals .. . automo- 
mobile companies making gun tubes 
...’—F. M. Poole, Pres., Poole Instru- 
ments, Inc. 


1942. “The improved Brown absolute 
pressure gage became available for proc- 
esses which operated at pressures low 
enough to be seriously affected by varia- 
tions in barometric pressure. . . . With 
the absolute pressure gage, errors due 
to variations in barometric pressure are 
avoided.”—C, C. Roberts, Brown Instru- 
ment Co. 


1942. “Palmer developed the new ex- 
truded brass case thermometer, doing 
away with castings and with the new 
drawn brass finish, it was possible to 
furnish a beautiful chrome finish at 
very little extra. .. . all Palmer ther- 
mometers are standard with chrome 
finish. There are other exclusive fea- 
turcs .’"—-A, E, Honningford, Pal- 
mer Thermometers Inc. 


1942. “Garceau Inertialess Chrono- 
graph [see 1941] . adapted to in- 
dicate very short pulses on slowly- 


moving tape. This was accomplished by 
oscillating the styli slowly in a trans- 
verse direction at a period of 3 sec. and 
with an amplitude of about 3/16”. Thus, 
a pulse lasting only a second or so 
would produce a visible transverse line 
easily perceptible.”"—Lovett Garceau, 
Electro-Medical Laboratory, Inc. 


1942. “The projection galvanometer 
was incorporated . . . line transmission 
reading scale on the screen together 
with the images of the master plate and 
sample spectra... . permitted operator 
to fix his eyes on the screen... at 
about this same time, a bridge circuit 

. in the Projection Comparator Den- 
sitometer. This increased the zero sta- 
bility of the densitometer.” — Gwen 
Barkelew, Applied Research Labora- 
tories. 


1942. “When the klystron (see 1939) 
opened the microwave era, man had to 
devise ways of measuring this new 
energy . . . development of ‘Microline’ 
Instruments that differed radically from 


those used in the electrical world. .. . 
wires replaced by coaxial lines and wave- 
guides Voltmeters and ammeters re- 
placed by absolute power meters, frequency 
meters and impedance meters . . . Rheostats. 
and voltage dividers replaced by impedance 
transformers and attenuators. Microwave 
techniques permit the use of convenient 
devices such as the directional coupler 
which takes a measured sample of the 
power transmitted in the opposite direc- 
tion.”—C. H. Jones, Sperry Gyroscope Co. 


1942. “The first magnetically-damped 
galvanometer was designed and built 
for Consolidated’s new portable Record- 
ing Oscillograph . . . designed and built 
to meet the needs of AAF flight test 
problems. The first delivery of Magnetic 
Airborne Detectors was made to the U. S. 
Navy. This small instrument was credited 
by the Navy Department with turning the 
tide in submarine warfare in the North 
Atlantic in the early stages of the war. 
The frst Consolidated Mass Spectrometer 
was delivered to the Atlantic Refining Co. 
This instrument through its rapid and ac- 
curate analysis of unknown mixtures aided 
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immensely in the rapid progress made in 
the development of high-octane aviation 
gasoline.”’—G. West, Consolidated En- 


gineering Corp. 





1942. “The ‘Twin Seal Check Valve’ 

. absolutely tight sealing even with 
grit or particles in the fluid. Suitable 
for air, oil, water, gas, some chemicals 
and either vacuum or pressures to 
20,000 lbs./in.?.”-—D. C. Green, Mans- 
field & Green. 


1942. “A colorimetric indicating gel 
that detects and estimates less than one 
part of carbon monoxide in 500 million 
parts of air (a sensitivity more than 
100 times that of former chemical indi- 
cators) was developed by the Gas 
Chemistry Laboratory of the NBS for war 
time uses of the armed services. It also 
detects 0.001% by volume in less than one 
minute, and determines physiologicaly sig- 
nificant amounts (0.01% to 0.4%) in ap- 
proximately one minute at ground level. 
The indicator has made it possible to diag- 
nose carbon monoxide poisoning by analyz- 
ing exhaled air instead of taking a blood 
sample for analysis. The complete kit is 
pocket size.’—Hugh Odishaw, National Bu- 
reau of Standards. 












16 record speeds over a speed 
120-to-1, automatic record-r 
automatic record-length cont =e 
sion tuning-fork timing . 

vision for as many as 48 cha nelc , 
a single record.”—-C. M. H> hay 










Chief Engineer, Hathaway Ih 
Co. 








1942, “ 9-S 
Dehydra 
engineered to ry. 
place filt ‘ 
absolut« clea 
dry air was essep. 
tial. 10 
clean alr 
Ibs./in.? 
standing becaus 
no filter could de. 
liver air of sy 
purity ... air puri- 
fied without 
sure drop.”—)), F. 
Cook, Passa c Ana- 
lytical ] abora- 
tories. 





































1942. “Development of ‘Autoflight 
Transmitters’ . . . generally comprised 
a primary element (controlled-action 
bellows), a mechanical coupling, and a 
‘Microtorque’ variable resistance unit 
(see 1941). . . . pressure transmitters, 
then linear-accelerometer, vane, alti- 
tude, and slack-diaphragm transmit- 
ters.”—Peyton Carroll, Autoflight In- 


struments. 





1942. “The ‘Type S8-B’ Oscillograph 
made the oscillograph an instrument 
for the engineer rather than for the 
laboratory researcher alone, for it con- 
tained positive governor-controlled 
chart drive, instantaneous selection of 





1942. “...the ‘Type 501’ metal the 
mocouple gage and ‘No. 701’ cont 
panel as a rugged vacuum gage fo. 
dustrial use . . . calibrated to indicat 
pressures directly and continuous 
from 1 to 1000 microns of mercu 
absolute.”—Stanley Heck, National ft 
search Corp. 








1942. “The ‘Twin Seal Hydrostat 
Test Unit.’ In Fig. 1 it is shown us 
for portable test purposes. Filled ¥"' 
oil it weighs approx. 10 lbs., is © 





10.0 


able of developing pressures t 
Ibs./in.2. In Fig. 2 it is shown 1! 
eration with dead-weight testing 
tachment . . . ranges to 10,000 lbs 
—D. C. Green, Mansfield & Gre 
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™ 
size, type, style 

“Half a Century of Instrument Know-How 
Is Built into These Fine Electrical Meters” 
»+.in sizes from 2” to 7” in a wide 


variety of case shapes and mounting 
arrangements. 


No matter how specialized your re- 
quirements may seem, the chances 
are that Triplett has already engin- 
eered and tooled up for a design so 
nearly akin that a few inexpensive 
changes or additions will suffice. 


Triplett... . A Self Contained Electrical 
Instrument Factory... From screw ma- 
chine parts to plastic moldings, from 
moving elements to dial faces, all are 
fabricated in Triplett’s modern air- 
conditioned factory. Equipped with 
Special humidity and dust controls 
in assembly rooms. This self-con- 


tained factory means one overall 
profit markup with better quality 


control and consequent savings to you. 


Complete meter satisfaction is yours 
in performance, appearance, and de- 
pendability. Let Triplett add lustre 
and give precision performance to 


your instrument panel. 


“Complete Engineering Service” . . . Trip- 
lett maintains a field engineering staff 
available on short notice. These en- 
gineers are ready to help you with 
your problems and to bring you the 
latest practices in instrumentation 
from the Triplett laboratories. Com- 
plete facilities for shock, vibration 
and humidity testing as required 
under JAN specs. 


Be sure your files are up-to-date with current Triplett catalog and descriptive 
literature. Address, Dept. G38 and specify any particular types in which interested. 


way 


TRIPLETT. ELECTRICAL INSTRUMENT CO. - BLUFFTON, OHIO 


Representatives in Principal U. S. and Canadian Cities 


Sizes 2” to 7” 
Round or Square 


A.C., D.C., 
R.F., Rectifier or Dynamometer 


Triplett can supply on 
short notice electrical 
meters in 2”, 3”, 4", 5” 6” 
and 7” sizes in round, rect- 
angular, square and fan 
Shapes; wide flange, nar- 
row flange, flush, projection 
and portable. Molded and 
metal cases. Rear illumina- 
tion, special dials and other 
features available on most 


models. 
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1942. “The first complete set of meas- 
uring and recording equipment was de- 
livered to the Army Air Forces 
credited with saving many months’ 
time in the design of military aircraft.” 
G. E. West, Consolidated Engineering 
Corp. 


1942. “DuMont brought out the ‘Type 
224’ (now known as Type 224-A) 
Cathode-ray Oscillograph. The wide 


range response of this instrument pro- 


vided faithful reproduction of wave-forms 
with steep fronts and large harmonic con- 
tent, thereby permitting the study of signals 


such as pulses and square waves, where 
frequency components as high as 5 Mc. are 
involved. In that same year Du Mont pro- 


duced the “Type 241’ Cathode-ray Oscillo- 
graph designed for applications requiring 
the examination and observation of audio 


ind video frequency signals above the oper- 
ating range of the usual oscillographs. Non- 
sinusoidal wave shapes within the fre- 
quency range of the instrument, such as 
pulses and square waves, are not distorted 
either from lack of compensation or by 
over-compensation for the high frequencies, 
due to the design of this instrument.”—J. H 
Ruiter DuMont Laboratories. 


Allen B. 





1942. “For the first time smaller 
vessels were equipped with gyro-com- 
the Mark 18 Gyro-Compass for 
landing craft. now used commer- 
cially (photo shows installation in a 


fishine vessel.)”"—C. H. Jones, Sperry 


passes : 


Gyroscope Co. 


1942. Elimination of Slidewire and 
Contacts from Null-balance Instru- 
ments. “Foxboro introduced the ‘Dyna- 
log’ line of instruments, the outgrowth 
of 16 years of industrial electronic ex- 
perience with the ‘Verigraph’ Recorders, 
and making complete use of electronic 
principles to eliminate, for the first time, 
all moving contacts and slide-wires from 
a null-balance instrument, through the 
use of a balancing capacitor. Galvanom- 
eters, batteries, high-speed motors, and 
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gears, also were eliminated by full use 
of electronic principles. This makes pos- 
sible the highest pen speed available, 
without increasing wear and with no 
regular maintenance needed.” — Robert 
Barton, The Foxboro Co. 
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tion had become desperate. Bu: 
accelerated the developmen? 
shaped jewel of special hard ; 
of a method for making it 
the requirements for small pr 
struments ... Only 16% was 
G-E instruments; the remair 
to other instrument manufact 
fill wartime need.”—R. Faille. 
tus Dep’t, General Electric C 








































1942. “Development of first 
magnetic flowmeter [or other 
instrument] transmitter in 
which ‘loss’ of correspondence between 
actuator and follower is impossible be- 
cause design is such that the greater 
the deviation from correspondence, the 
more force is available to drive follower 
and actuator back to a’ corresponding 
position. Thus, basic defect of magnetic 
couplings was eliminated.” — Kermit 
Fischer, Fischer & Porter Co. 








‘Eng-Sol’ high-velocity spray- 


1942. “ 
er and air heater combination for com- 
plete removal of surface contaminations 
from precision parts. Mixture of air 


and solvent twofold cleaning ac- 
tion: special solvent dissolves soluble 
matter; air blast drives out insoluble 
material and flushes away dissolved re- 
mainder . . . helped make possible war- 
time mass production of fine instru- 
ments.” —D. F. Cook, Passaic Analytical 
Laboratories. 


1942. “Glass Jewels for Instrument 
Bearings. When the war cut off the sup- 
ply of [imported] sapphire jewels, . . 
[instrument people] were greatly 
alarmed. By February, 1942, the situa- 
















1942. “Continuous Automatic Et 
Blender by %Proportioneers, I 
: a modification of the sta 
weigh tank and educator unit de 
by Ethyl Corp., 
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aaacea equipment 


to provide continuous automatic ble: 
ing of gasoline with Ethy! fluid, in an) 
age from 0@.2cc. to 6cc. per gall 





ms in rate 


variati 





instrumen panel and als egulates t f 
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1943. “First Rotameter const 
with rigid cast frame.”—-H. W 
ton, Schutte & Koerting C 


1943. “We took on the sal 
tronic Gaging equipment.”—I 
Federal Products Corp. 


f Ek 
A. Hunt 


1943. “ ‘Model K’ Tester: First cor ( 
pact, inexpensive, all-purpose testt 
—R. E. Dillon, W. C. Dillon & C 


1943. “Research and developme! 


the Multisource Unit began in 1941 
and was carried through 1942. Its 
production started in 1943.” — G 
Barkelew, Applied Research Lal 


tories. 


1944. “TAG engineered a specia 
dicating Potentiometer for a prominen 
oil company. 24 continuous ind 
cating points in a single pan 
‘Celectray’ Photoelectric princi] 







ability to indicate trends in at 
— George Terhune, C. J. T 
Mfg. Co. 
1948. “The radioactive glow-dis gt 
lamp Was brought out. Its purpos 









PRESSURE 
OPERATED 
SWITCH... 






* Compact —Lightweight 





*% Proof Pressures—to 150 PSI 





+ Differentials—1 PSI to 20 PSI 





% Listed for Hazardous Locations 






% Pressure or Vacuum Operation 


MODEL No. 440 












Durable Model 440 incorporates the explosion-proof Micro Switch. 
This single pole, doubie throw switch is Underwriters’ Listed for 
hazardous locations. 

Separate housings for pressure and electrical controls permit 
independent adjustment for pressure or electric systems. Electrical 
adjustment may be made without reducing the actuating pressure. 
Pressure adjustment may be made without exposing electrical circuits. 





Our competent engineering staff will be pleased to consider 
your specific engineering problems. Write today! 


Ma Y ASELETAON LORPORATION 


sgl vn MANUFACTURERS OF George A Siarbird EQUIPMENT 
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“in 194] PETROLEUM ENGINEERS 
O49 It Consult These Authoritative Articles 
1942. On Combustion and Refining Tests: 
— (1 MINTER, C. C.—Industrial and Engi- 
t ahora- neering Chemistry, Ind. Edition 17, 
: 7 687 (1925), “Combustion in the Gaso- 
line Engine.”’ Journal Society Automo- 
tive Engineers 16, 613 (June 1925), 
‘A New Method of Exhaust Gas Analy- 
pecia I sis.” National Petroleum News 25, 33 
3 GOW-MAC cells re- (June 1933), “Exhaust Gas Analysis 
promine quire no special in- as a Method of Determining Carbor 
10Us struments—give ex- Content of Gasoline.” 
eae cellent results with D'OUVILLE, E. L., and K. E. HOWE 
I Peis accessories Petroleum Refiner, June 1947 “‘The: 
° ound in any labo- mal Conductivity Cells for Gas Analy- 
a towé oe or instrument sis in Fischer-Tropsch Synthesis.” 
Tacliabu pavement. Inquiries from Laboratory Supply Houses 
_— Should be Addressed to Dept. SD. 
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U-TYPE MANOMETERS 


The Clean-Out Manometer (ac left) for 
line pressures up to 100 Ibs. per 
sq. in. A wing nut permits the Man- 
ometer body and tube to be discon- 
nected from the head — the tube 
cleaned with a brush furnisned or 
tube replaced, and the instrument 
reassembled without disconnect- 
ing the head section from the 
piping. Send for Bulletin No. 1. 


The Model A-995 WM Manometer for 
line pressures up to 400 lbs. per 
sq. in. These instruments are built 
with heavy walled annealed 
straight Pyrex tubes, gland packed 
top and bottom in steel end blocks 
and clamped to the body at fixed 
intervals to prevent distortion. 
Catalog Sheet A-995 WM gives 
complete details. 


WELL-TYPE MANOMETER 


Model A-275 WM (at left) is a di- 
rect reading type for line pressures 
up to 150 lbs. per sq. in. Standard 
construction; ranges — from 6”' to 
24". Wall mounted type shown; 
also available in flush mounting. 
Ask for Catalog Sheet A-275 WM. 


SIGHT FEED BUBBLER 


This Sight Feed Bubbier with 244" 
dia. bowl of Pyrex glass is good 
for line pressures up to 50 lbs. per 
sq. in.; of plastic, for pressures up 
to 100 Ibs. Sturdily built with brass 
or semi-steel body. Supplied in 
ring type (shown) and strap type. 
Needle valve controls bubbler 
rate. Ask for Bulletin 21. 


* C Zi leument Bl 


TABLISHEI a} 


INSTRUMENTS 
FOR INDUSTRY 






For 37 years we have been solving measure- 
ment problems by supplying standard or 
special instruments to accurately measure 
pressures, vacuums and flows of liquids and 
gases. We have constantly improved, devel- 
oped and diversified the line so as to 
meet fully all needs of the field. 





THE MERIAM INSTRUMENT CoO. 


10958 MADISON AVENUE ° CLEVELAND 2, OHIO 
Western Division: 1418 Wilson Ave., San Marino 9, Calif. + in Canada: Peacock Bros., Ltd. Montres 















March 1948—J/ nstruments—Page 











































a aaa seen 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 


261 














to supply the means of securing a con- 
stant striking voltage through the use 
of radioactive sources — preferably a 
radioactive light source.”—Henry Wolf- 
son, Coérdinator of Research, Canadian 
Radium & Uranium Corp. 


1943. “The better features of the 
‘Type B’ and ‘C’ controls (see 1940) 
were combined and the ‘Type K’ Ther- 
mostat evolved.”—E. C. Clark, Jr., for 
United Electric Controls Co. 


1943. “The Brown ‘ElectroniK’ strip 
chart potentiometer become available for 
industrial use. .. . also met the demands 
both as to speed and accuracy in such 
laboratory devices as spectrometers, 
dewpoint recorders, polarographs, gas 
analyzers, etc.” [See 1941 for original 
circular-chart “ElectroniK”]—C. C. 
Roberts, Brown Instrument Co. 


1943. “The ‘Model 84’ was the first 
UHF Signal Generator to include a 
self-contained pulse modulator .. . ac- 
curately measured output variable from 
0.1 microvolt to 0.1 volt in the frequency 
range of 300 to 1000 Mc.”—E. M. Weed, 
Measurements Corp. 


1948. “A complete high-speed record- 


ing oscillograph with . . . convenience 
features . . . was required, that could 
be used in fighter aircraft and 
tanks. ‘Type S12-A’ Oscillograph was 
the result, the first complete 12-element 
oscillograph that could be classed with 
portable instruments. ... weighing only 
35 lbs., it included: temperature-con- 
trolled galvanometers, automatic record- 
length control, consecutive record num- 
bering, magazine loading, [etc.]... .” 
—C. M. Hathaway, Chief Engineer, 
Hathaway Instrument Co. 
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1943, 


“Controlling type cathode-ray tube, the Askania ‘Electr 


Tube.”—T. M. Lowe, Askania Regulator Co. 


1943. “First (and still 
only) continuous viscosi- 
meter developed, requiring 
no withdrawals of samples 
from main flow line, no 
intermittent operation. 
Liquid or gas viscosity 
metered continuously by a 
method which permits au- 
tomatic control of viscos- 
ity as well.” — Kermit 
Fischer, Fischer & Porter 
Co. 


1943. “Combustible Gas Detector for 
measuring the amount of combustible 
gases and vapors present in gas-air and 
vapor-air mixtures. . .. percent of the 
lower explosive limit . . . is continuously 
recorded on a 12” chart... .a signal de- 
vice to give warnings when concentra- 
tion of mixture approaches explosive 
concentrations.”—G. P. Lonergan, The 
Bristol Co, 


1943. “Fluxmeter. An important 
means of defense against magnetic 
mines during the war was de- 
gaussing. .. . passing electric current 
through several turns of wire wrapped 
around the hull of a ship to neutralize the 
effect of the earth's magnetic field on the 
hull and the equipment inside. Before a 
ship could be degaussed, it was necessary 
to secure data on her magnetic character- 
istics. . . . special fluxmeters developed for 
this purpose were set up at some con- 
venient location and connected to coils on 
the harbor bottom. Ships to be degaussed 
were passed over them, and from the flux- 
meter readings the effect of the ship on a 
magnetic mine could be quickly determined. 
These instruments found important peace- 
time applications.”—T. A. Rich, Gen’l Eng’s 
and Consulting Lab., General Electric Co. 


1943. “Pneumatic Indicating Poten- 
tiometer Controller added to TAG 
‘Celectray’ line. By employing a beam 
of light, a mirror galvanometer and 
a phototube, utilized in ‘Celectray’ design 
since the thirties, it was possible to offer 
the simplest pneumatic potentiometer con- 
troller ever presented to the industry. Six 
types of control: On-off ; fixed narrow throt- 
tling: adjustable throttling with manual 
reset; adjustable throttling with automatic 
reset: adjustable throttling with quick re- 
sponse and automatic reset.’”—George Ter- 
hune, C. J. Tagliabue Mfg. Co. 


1943. “Standby aircraft compass de. 
veloped by the NBS for the Bureau of 
Aeronautics, Navy Department .. . 
damped solely by eddy currents pro. 
duced in a copper cup by the two 
Alnico V magnets. It is water-proof. 
floats in water, has a tilt 
+ 15°, and is practically shock-proof 
Diameter, 1%”; weight, 0.065 lb.” 
Hugh Odishaw, National Bureau 
Standards. 


range of 


1943. “. . . Dive bombing presented 
an extremely vital problem. Angles re- 
quired were more acute than in any 
other type of flying need for an 
instrument that gave the pilot continv- 
ous attitude indications in respect to 
the horizontal plane, through all air- 
craft maneuvers. For this purpose the 
Sperry Attitude Gyro was developed. 
Requiring no caging, it had 360° of 
freedom and allowed the pilot to cal- 
culate his attitude with respect to the 
ground at any point of his flight.’— 
C. H. Jones, Sperry Gyroscope Co. 


1943. “The G-E_ puncture teste! 
originated in the Company’s need f0! 
better means of testing its own shipping 
containers for meters, instruments, 
lamps, [etc.] Previous testing 
methods had given results at variance 
with actual experience . . . It was felt 









M E 4. as & factor of 


| 
Od C0 NTROL in Industry 


Sy eat is 


NEW ROCKFORD 4 - FUNCTION MOLDING MACHINE 
FOR THERMOSETTING PLASTICS ... timed by Cramer 


Measuring, preforming, pre- 
heating, molding — the four 
functions of molding thermo- 
setting plastics combined in 
one machine! A _ develop- 
ment of the Rockford Ma- 
chine Tool Co., all move- 
ments are hydraulically 
powered, electrically con- 
trolled . . . automatically 
timed through the complete 
Spercting cycle by Cramer 
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Specialists in TIME as a factor of 
CONTROL, Cramer has developed a 


” wide wage of devices for a great 
a é © variety of commercial and industrial 
ci duties. If the performance of your 


4 product depends on precision timing, 





consult Cramer 


WHE R. W. CRAMER COMPANY, INC, 
Box No. 5, Centerbrook, Conn. 
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STEAM PRESSURE 
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| i Regulating Valve 


@ LESLIE Pressure Controller is particularly useful for 
supplying intermittent make-up to a low pressure system 
rom a high pressure line. The action is positive and follows 
ow pressure fluctuations with fidelity. The sequence is 
j simple: Low side pressure changes operate the diaphragm 
in the control pilot which in turn regulates the pressure of 
© operating medium—air, gas or liquid—on the diaphragm 
of the regulating valve in the high pressure line. 









Write for Bulletin 462 for the complete story 


LESLIE CO. 
229 Grant Ave., Lyndhurst, N. J. 









TRADE 


re teste! 

need for 
1 shipping 
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t was felt 


PRESSURE REDUCING VALVES © © PRESSURE CONTROLLERS 
YMP GOVERNORS + «* «© TEMPERATURE REGULATORS 
ELF CLEANING STRAINERS 2 LESLIE-TYFON WHISTLES 








FOR CONSTANT DEPENDABILITY 


Iustall 


| MOELLER 


DIALS and 


RECORDERS 


Remote Reading Type, Mer- | 
cury actuated with separabi 
socket connection. Back con- 
nection or fiush mounting. 


Duplex, mercury actuated, 
plain bulb type indicates 
temperatures at two separate 
points. 











Single and multiple pen, Re- 
mote Reading types in rec- 
tangular or round cases. 


Moeller Dial or Recording 
Thermometers can be fur- 
nished with electrical con- 
tacts. 








FOUR GENERATIONS have depended upon the 
accuracy of Moeller instruments. 
FOUR GENERATIONS have relied upon the un- 
failing precision of all Moeller products. 
Eighty years of such confidence in proven per- 
formance establishes the name Moeller as a guar- 
antee of perfection in the engineering and manu- 
facture of temperature indicating and recording 
instruments. 

INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS © HYGROMETERS 


HYDROMETERS * PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. * RICHMOND HILL 18,N. Y. 
Representatives in Principal Cities 
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that better results could be obtained 
by means of a machine striking a blow 
similar to... service. A pendulum with 
a projecting arm punctures the speci- 
men; a pointer measures the pendulum- 
swing angle.”-——C. J. Falk, Gen’] Eng’g 
and Consulting Lab., General Electric 
Co. 


1943. “The Sonntag ‘Model SF-01-U’ 
Fatigue Testing Machine was the first 
universal type (7.e., for measuring fa- 
tigue strength in tension, compression, 
flexure, or combinations of these forces) 
utilizing the constant force principle. Con- 
stant load is produced by a mechanical os- 
cillator, essentially an eccentrically-mounted 


Rotatvng Excontra Mass © woke wurce of 
tynamec borce excnanam Force « varwed by 
srewing threaded rad im or ow —) 
wm Seree 
be rhreeded ; 


Te 
cod pomevom 


R- 
‘ 
| 
| 


Ra iprmating 





mass driven through flexible couplings by 
synchronous motor. Among reasons why a 
constant load application is desirable in fa- 
tigue or simulated service testing: (1) It 
avoids the need to determine load deflection 
characteristics by calculation or calibration 
(2) It avoids interruption of a test for 
checking and readjusting for changes in 
stiffness of the specimen (3) Complete 
fracture is accelerated after the first inci- 
pient failures occur because the same load 
is applied on the weakened specimen. 

Five sizes of machines have been developed, 
from 20 to 20,000 Ibs., one of them for high- 
temperature fatigue testing.”—-M. G. Van 
Voorhis. for Baldwin Locomotive Works 


1948. Linear Flowmeter. “A simple, 
inexpensive flowmeter developed at the 
NBS in 1948 utilizes glass wool as its 
primary element, is characterized by: 
(1) linear indication directly propor- 
tional to the volumetric flow; (2) wide 
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flow range; (3) resistivity that may be 
varied to suit a wide range of flows. 
The model shown was constructed from 
a simple canister and a standard dif- 
ferential-pressure gage.” — Hugh Odi- 
shaw, National Bureau of Standards. 


1948. “The DuMont ‘Type 247’ 
Cathode-ray Oscillograph was announced 

. enabled the investigation of tran- 
sient as well as recurrent phenomena 
over a wide range of frequencies 
was designed to facilitate photographic 
recording by using high accelerating 
potentials with the ‘Type 5RP-A’ c-r. tube. 
Increased light output from this tube per- 
mits “Type 247-A’ to be used with the Du- 
Mont Projection Lens, ‘Type 2088,’ as a 
projection oscillograph for lecture or 
demonstration purposes. In that same year 
the ‘Type 248’ Cathode-ray Oscillograph 
was put on the market a portable in- 
strument for the accurate observation and 
study of microsecond pulses containing fre- 
quency components, as high as 10 Mc. Hither 
transient or recurrent phenomena can be 
displayed, and the instrument accommo- 
dates phenomena of inconstant repetition 
rate. Nor is the leading edge of short pulses 
obliterated. The accelerating potential ap- 
plied to the tube is great enough to permit 
study of extremely short pulses with low 
repetition rates. Such phenomena usually 
can be observed only with specialized and 
costly equipment.”—J. H. Ruiter, Allen B. 
DuMont Laboratories. 


1943. Unbonded-wire Gaging Ele- 
ments. “Several years prior to 1948, a 
strain-sensitive copper-nickel resistance 
wire strain gage was developed, utiliz- 
ing a grid of the special wire sand- 
wiched between two sheets of thin 
paper. While this strain gage was ex- 
tremely useful in measuring surface 
strains, attempts to adapt it to the 
measurement of other variables were 
generally not too satisfactory, ... In 
1943 the Curtiss Wright Corp. Airplane 
Div. Research Laboratories undertook 
the development of a pressure trans- 
mitter operating on the strain-sensitive 
resistance wire principle, . . . develop- 
ment program was subsequently taken over 
by Statham and expanded to cover acceler- 
ometers and dynamometers. Numerous in- 
struments incorporating bonded-paper-type 
strain gages were constructed. but were not 
entirely satisfactory ... An important for- 
ward step was the development of a pres- 
sure transmitter whose operating element 
consisted of a diaphragm with a hook at- 
tached at the center. Several loops of strain- 
sensitive wire were wound between this 
hook and a fixed post on the frame. This 
winding formed one arm of a Wheatstone 
bridge; a second winding between fixed 
posts formed an adjacent arm and provided 
temperature compensation. . . . This instru- 
ment (illustrated) while not the first to use 
unbonded strain sensitive wire. ‘incorporated 
several design features which made possible 


the development of a 


four -element 


rugeed 
accurate unbonded strain gag: 
an end to attempts to build 
around the bonded strain 
Meyer, Statham Laboratori« 


19438. 
Gage. 
Metron 


“Multiple Range Con 
The newly-organized 
Instrument Co. devel: 


first multiple-range Comparat 


for the close measurement of } 
cal dimensions. . . . extended thx 
ness of a single comparato 
ment from a tolerance ratio (fu 
- minimum useful defection) of 
10 to approximately 200. A com 
with a single range of 0) 
usually suitable for checkin 
only between 0.0004” and about 
The new multiple-range ha 

0.00025”, 0.0005”, 
iseful for checking tolerance: 
1.000025” and 0.005”. . it 

ye coverage 20 times; the ers 

the usually-encounters 
thus be checked with a sins 
ment. extensive search for 
of inductance bridge circuit 
permit independent adjustment 
tivity and balance point. f 
variable -inductanc: 
rectifiers wit! 


gage 


gage 


0.0025” an 


could 


incorporated 
itself. This provided a 
60-cycle a-c. bridge cir 
had zero current at balance, 
polarity depending on direction 
ance, extreme linearity, and sufficient 
tivity without resorting to 1c 
amplifiers. . . . characteristics id 
or a simple multiple-range syst: 
Other features ‘ accurate ! 
mechanical zero adjustment 
located equidistant and close to 
area to reduce eye fatigue 
was equipped with adjustabl« 
sure which was not only 
but also calibrated in actual 
F. K. Floyd, President, Metron 
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from a 


t} 


spindl 
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1943. Miniature Acceleromet« 
Pressure Gages. “In conjunct 
the development of radio telemeté 
systems, Flader engineers pion 
the design of miniature strain- 
struments for precise measurement 


numerous Government applicat 
made possible the continuous and 
taneous recording of telemetered 
ments otherwise impossible to obt 
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Bring Liquid-Level 
Down to Eye-Level 


with the 


McNEILL BOILER and 
TANK GAGE 


This gage is read conveniently at eye level—even 
if your tank or boiler is remotely located. De- 
signed to take into account temperature differences 
between boiler and gage liquids. Simple . . . com- 
pact... rugged ...no mechanical parts to get out 
of order... reduces cost of water control appa- 
ratus. Write today for details. 





e Rugged and compact — glass tubing 
withstands high steam pressure 


© Easily read at wide angles and at 
greater distances because indicating 
liquid never contacts indicating glass 


® Actuated by concentric mercury tube 





© Gages may be installed on a group of 
boilers and read from one convenient 
point 


® Approved by U. S. Bureau of Marine 
Inspection and Navigation 











Manufactured by 
McNEILL ENGINEERING CO. 


Sold by 
TRIMOUNT INSTRUMENT CO. 


Gage connected to 37 W. VAN BUREN STREET CHICAGO 5, ILL. 


boiler water column. 
Also may be connect. 
ed directly to boiler 
drum without column. 


We have a few good territories 
still open for representatives. 





Warns you 


when 


AIR-RESISTANCE 
IS EXCESSIVE- 


HAYS 
AIR-FILTER 
GAGE 






Air filters clog with dirt—can't be avoided. Result— 
air circulating efficiency goes steadily down, and 
power costs just as steady go up. 

Know the condition of your air filters—by means of the Hays 
Air-Filter Gage: simple, fool-proof, easy to install—tells you 
when it's time to clean or change filters—sounds an alarm or 
flashes a light if desired. 

Write for Publication 46-751 and prices, to 990 Eighth 
Avenue, Michigan City, Indiana. 
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NDIANA,U.S-A 


























Uniform in Looks 
but ONE is best for You! 


All solders look alike, but many will vary 
widely in performance. Speed up all soldering 
operations and eliminate trouble by using Kester 
Cored Solders, with their uniform and depend- 
able flux core. 

You may be amazed at the results obtained 
by one of our cored solders when applied to a 
difficult soldering operation. Consult our engi- 


neers, without obligation, on any soldering 


problem. 

















KESTER SOLDER COMPANY 
4216 Wrightwood Avenue, Chicago 39, Illinois 


Eastern Plant: Newark, New Jersey Canadian Plant: Brantford, Canada 
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liquid. . . . Travel of bellows 
operating range is checked by 

on center disk. Simultaneously 

pressible liquid trapped within | 
valve prevents distortion or daz 
lows. As the valves are constant 
in a clean liquid, they are alw 
in action. This permits applicat 


of these developments (which played a sig- 
nificant and successful role in the develop- 
ment of new aircraft and other military 
products) came... instrument designs com- 
bining high accuracy with exceptionally 
small size. ... The electrical ‘Type AS’ ac- 
celerometers and “Type PS’ differential and 
relative pressure gages, especially designed ine eas against either si 
for aircraft and missile applications, are Tole te coneaian wie nn en 
available in ranges up to 100 G and 100 pheric pressure, without caends 
lbs./in.2 respectively ... particularly suited Temperature compe nsation AY 
for applications in aeronautics, telemeter- of bellows or calibration spring 
oe SS eae —, The | oe, or contract with change in ten 
ometers are approx, x X «hm ane neutralized by the balanced con 
weigh — Th A OZ. . . ; snob ret te — . Expansion or contraction of the 
approx. x 6” < 2” and weigh less than , in the Unit is taken up by a sir 
4 oz. The active elements of each instru- F ia Wg BB sanuatation ‘ att Lc} 
ment are four 300-ohms strain gages con- 7 high-pressure bellows. .. .”—C 
nected in a temperature-compensated Wheat- ; Barton Instrument Co. 
stone bridge circuit and bonded to a can- ; . 
tilever beam of special material selected to : 
minimize hysteresis. .. . The electrical out- ” a : 1948. “Electric Gyro Instrun 
put is sufficient for direct operation of manv “ey Pre ‘ 7 
types of microammeters, recording poten- Aircraft. . . . original contribut 
Comneters, rageeien papery ey —_ vious attempts to employ flexible metal the war effort, the development of el; 
oade-ray osc.iiogTrapns . . » X y-ce ower ‘ . ° ° . 
supply is calicteat .. The iheleeaciake are bellows mr ie had several basic weak points trically driven gyroscopic instrum: 
5. Aral GR - ee ee ... rupture or distortion if accidentally sub- SS bee. Se a ae 
ideally suited to use with carrier systems. jected to a differential pressure much in WS 4” outstanding accomplis! 
provide the necessary damping in the accel liquid traps were difficult, if not impossible. duction: a horizon indicator, 
erometers and to provide resistance against so remove. These objectionable features indicator, a horizon control. and 
vibration fatigue in the pressure gages.”- were entirely eliminated . . . positive pro- control, the latter two being th: 
G. 0. Haglund. Head, Electro-Mechanics ‘ection against overranging of the most sen- of the G-E Automatic Pilot, as wv 
: —e —_— re 4 ’ F : sitive bellows. It cannot form vapor or dicating instruments for the hun 
Dep't, Fredric Flader, Inc, liquid traps as only the exterior of the bel- They were the _ first electri: 
lows comes in contact with the fluid being gyros for aircraft panel mountir 
saged. Unit comprises two flexible metal developed and produced anywhe: 
oso «6 bellows secured to opposite sides of a cen- Electric drive provides constant 
1943, “The company (then... Morey tral support disk. The closed or floating rotation independent of altitude, ai 
& Jones, Ltd.) introduced ‘Model 163 ends of bellows are rigidly connected by a or temperature. . . . The horizon 
a a . > . ’ : dual valve stem that passes freely through erecting device is unique .. . cons 
Differential Pressure Indicator’ which 4 hole in center of disk. The edges of this gimbal-suspended pendulous pet 
employed Temperature -com pensated hole act as seats for the stem valves that magnet which acts on a rotating 
> “_ are spaced on opposite sides of the disk. netic cup-shaped ‘disk’ to produc 
Rupture-proof Bellows Unit . . . out- Springs installed between center disk and  netic-damping’ torque to restore t 
standing development in the field of bellows ends determine differential pressure ing element, if displaced. to it 
range of Unit. After assembly, Unit is filled position with respect to the eart) 


Si RRA! gt A CMB a 


non 


flow and liquid-level measurement. Pre- and sealed with a clean low-freezing-point Faille, Apparatus Dep’t, General Elk 


Extracts from editorial in January issue introducing Imstru- “Each contribution should be SIGNED. Each descript 
" mention WHY the development was outstanding. 


ments’ Twentieth Anniversary Feature which began in that issue ro , . ee rie 
‘ s " led i h . April): _ “Some of you, who sent us photos and descriptions of n¢ 
and will be concluded in the next ( pri ): just brought out, may believe that these new products ars 
standing” as, say, the first thermometer made in America 
‘HIS Special Issue is not a history but a “historical museum on e 7 ; + i don’t force us to assume the onerous role of « 
— th ee — that ve ayy Be Se ae it as “a his- The total number of contributions could not be counted be 
) Just as ere is ¢ snor s erence tween ¢ ass “ . 
of date (the nae sei rial of aiieiees ) sal pon € cs te oe most of them were not usable, being the thousands of items i 
> : . : a pa logs. This raw material would fill an eight-foot bookshelf, b 
difference between a mass of documents (the raw material of his- aa two Qustavahde oo sea (1) ins chimed of Sealy hist 
me be ane S Gee ‘pesos of writing that deserves to be called a material from some old-established companies, whose officials cl 
ae day a history of American instruments will be written. It to send us only descriptions of recent outstanding develop 
so . f t SU ( Z Tice str 2 s i > iT en. 9 » ry ni ; 7 > 
: : (2) The absence of ANY contributions from certain com, 
should be a fascinating best-seller; it might be a dull flop. As a which advertise in Instruments and otherwise cultivate th« 
contribution to the proper preparation of such a history, this edi- will of Instruments readers: the only explanation is that tl 
torial introduction will recite facts and circumstances, Another pur- cials “leaned backward” iit eittreinn saeante. This. t 
pose is to make readers enjoy this issue with keener zest: Human mauttntin manifestation of human nature 7 ; 
interest, even drama, pervades the following pages. " ; eT . 
- . r , . q » ‘ . str > . shi yr Compal 
But before we go into these details we express deep appreciation } pate. —. and tes a apn Pr eengg “ys 1 oh 
of the tremendous amount of work done by the hundreds of con- ‘i a »S ciac asm sseter & “sy re “A lal a we a . c mal 
tributors: Tens of thousands of man-hours in hundreds of offices, were $2 prenliren wordie ve ina tecwsiting lengthy descrip! ons 
laboratories, and plants have gone into making possible this Special _ ~ st “s oS a: eaten a Alpe ely 
Issue ! were extra-careful in such cases of “firsts’’: WE DID NOT I 
suc > 
” 7 ; ASSERTIONS ALL. Where assertions are made flatly, the) 
THE PLAN Burns was right when he wrote about “the best laid euros AT ALL. Where ass¢ = 
plans of mice and men..." No finer plan could have been con- : 
ceived than the one adopted last summer: Exaggerations made as flat assertions were not edited. Sin 
(1) The Twentieth Anniversary Issue to be a historical issue, when the description of an original model was accompanic 
chiefly of “FIRSTS.” (In view of the modesty of many old-timers photograph (of what looks like a modern model but is) ! 
~" uth ate the weed es development” was used in ywarkKED WITH THE YEAR OF THE ORIGINAL, we unquestioning! 
aad o Oo e rore st. ; 
(2) The issue to be made up entirely of contributions mailed to this photograph. 
Instruments; no historical delving or writing by the editor, be- Seldom does Instruments comply with requests that 
cause such work would take years instead of months. ups” be “submitted for approval” before being printed. 
THE INVITATIONS.—Various letters and advertisements were pre- such requests did not even draw replies. 
pared last summer, in which the plan was outlined and the simple Many writers included in the description of one specifi 
ftp 2a” ay ai v rs sti ¢ TAC v~Tal ; "Ae — 7 . . i as » ' 
ruler , a o aie ——— pon a Ht Geseription was to ment numerous explanations of its importance to the design 0! 
mention i¥ the development was outstanding. developments which were not dated and for which no SsPECcIF! 
“Everysopy” INviTep.—The mailing list included all instrument scriptions were written. Inexcusable as this was, we studi 
manufacturers ; also instrument designers and makers in govern- these meandering stories and extracted all we could for ins 
mental and private institutions. Thousands of persons not on this under later dates. 
ist received notificatio roug > agazine The str ont , ‘ wihh 
—— re ee oo. oe Most of the raw material as received was—well, terribl) 
. . . . ‘ é : correspond individually with all these writers, returning thi 
HUMAN Nature Forts PerrecT PLAN.—Most early contributions — trjpytions and offering suggestions as we do with authors 
consisted of catalogs. The letter usually ran : nical articles, would have meant more than two thousand 
All of our latest models are of historical importance. However, supplemental editorial work. Special letters asking for 
I'll forgive you if you don’t print pictures and descriptions of all data such as dates, etc., were sent by an assistant who en 
Fe aan and aon cute or ~ th on Reg eS et copies of the rules, These simple inquiries should have drawn 
_ ™” 1. oe - se * y t y , ore ave pb. Pres the 
P.S. Submit your write-ups to mé before you print them. ae | ce — —— . must “ Ave bs — 
' and sa oO emselves, “Oh, well, I've made a flop of n 
-Oc ra “persons > e " was se avery : hes : ‘dy 
fe. y ge eed ee, — = ee Ce erers and it’s too late to try to fix them up!” Even then, we did 
: as su 4 z Ss. ; j . 7 © > s > nen 
“Some of you have sent us a mass of booklets and asked us to Ser we cpp ony oom gp Agape een i 
pick out your historic achievements. Sorry, no can do! You are the aang e: ow: ; ae ° Gear + yatta opel a 400 
one to send us the pictures and to write the descriptions or nar- have learned if you had dropped in between 1 anc a.m 
ratives. a wintry night! 





author’s own assertions. 
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Editorial 


SEQUEL ON SECURING SPEAKERS 










It is our pleasure to report that 
jefinite progress has already been 
shown in the Society’s attempt to or- 
vanize a (for lack of a better name) 
Speakers Bureau, or otherwise offer 
sme assistance to the various Sections 
n their attempts to obtain good speak- 
srs, We like to think that our editorial 
entitled “On Securing Speakers,” in 
he January (1948) issue of the 
JOURNAL, was influential in some 
mall way in accelerating this project, 
but whether it was or not, we are glad 

0 see some action being taken. 

This so-called “sequel” to the Janu- 
sry editorial may be considered more of 

Progress Report than an editorial, 
but this column is probably as good a 
nlace for that sort of news as for any- 
hing else. 

Three pertinent items of news are 
worthy of passing along at this time, 
snd we hope to have more information 

report soon. 

The first is the information we have 
eceived to the effect that three or four 
Sections are changing, or are consider- 
g changing soon, their meeting nights 
0 fit into the “swing”’ plan, outlined in 
e above-mentioned January editorial. 
Briefly, this allows the scheduling of 
eetings such that one speaker can 
tour” several adjacent Sections on con- 
ecutive nights. If and as this plan de- 
yelops, we may see several distinct 
circuits” in the Society, the establish- 
ment of which will eventually make it 
much easier for all Sections in any one 
circuit” to obtain good speakers con- 
istently. 
The second item of interest is that 
eneral Electric Company has provided 
e LS.A., as well as other technical 
nd scientific societies, with a list of 
ngineers from the G. E. General En- 
ineering and Consulting Laboratory 
ho have expressed willingness to un- 
ertake speaking engagements before 
echnical and engineering groups. The 
opies listed cover a wide range. Mr. 
ohn A. Miller of the G. E. Laboratory, 

offering this material, writes that 

.., We feel that the interchange of 
mgineering information in this way is 
eneficial all around and are glad to 
ave our engineers give these talks 
“ithout expense to the local group 
yhich invites them. Sometimes, of 
ourse, it may be impractical for a par- 
cular individual to talk on a particu- 
r occasion, but we will do the best we 

to comply with any requests that 
hay be received.” 

Executive Secretary Richard Rimbach 
as passed along this information, in 
he form of a mimeographed announce- 
bent, to members of the Executive 
ommittee and the Board of Directors. 

any Section Director did not receive 
uch a list, he can obtain it from Mr. 
imbach, and can pass it on +o the Pro- 



























Instrument Society of America 





Editor, R. R. PROCTOR, 2213 Ridge Ave., Evanston, III. 


I.8.A. National Office, 1117 Wolfendale St., Pittsburgh 12, 


Penna 


I.S.A. Officers 


Paul G. Exline, Pres. 
Carl F. Kayan, Ist V. Pres. 





Vol. 3 


gram Chairman—who will no doubt be 
glad to get it. 

We take this opportunity to express 
our appreciation to General Electric 
Company for this very helpful gesture; 
at the same time we would like to ex- 
press the hope that other companies 
will volunteer similar services to the 
Society so that eventually a very com- 
prehensive list of available speakers 
and appropriate topics can be on file in 
the I.S.A. Speakers Bureau. 

The third reportable activity is the 
starting of a speaker “rating” service, 
proposed by several people in times past 
and finally crystallized by Secretary 
Rimbach in January. Mr. Rimbach has 
prepared a tentative layout of a form 
on which it is proposed that some desig- 
nated individual at a Section meeting 
should appraise the speaker carefully 
on his delivery, poise, voice, subject 
matter, visual aids used, etc., as well as 
what the Section itself provided for the 
speaker. This anonymous individual 
would then send his rating in to the 
Speakers Bureau or other designated 
party or committee for evaluation. 

(This preliminary form has been sent 
to all members of the Executive Com- 
mittee and the Board of Directors for 
comments, corrections, suggestions, etc., 
and many of the Directors have cir- 
culated their copies to Section officers 
and others for their opinions and sug- 
gestions. The final form, as being pre- 
pared by Mr. Rimbach, thus will con- 
tain the best of the ideas of many 
people and should make it possible for 
each Section to prepare a very compre- 
hensive, but confidential, appraisal of 
each speaker appearing before that 
group.) 

A few such reports in the hands of 
the Speakers Bureau will soon auto- 
matically pick out the outstanding 
speakers in the measurement and con- 
trol (or allied) fields, and bring into 
being a very useful phase of the sug- 
gested Speakers Bureau, Program Serv- 
ice, or whatever it eventually chooses 
to be called. 

It takes a long time to put such a 
many-faceted program into operation, 
but the groundwork has been laid and 
progress is being made. It shouldn’t be 
too long now. 

We just thought you’d like to know. 

j —RRP 


Editor’s Notes 
1. ERRATA 
It is with considerable regret we learn 
that two typographical errors occurred in 
the printing of Dr. C. J. 


Overbeck's paper 


Herbert H. Barnum, V. Pres. 
H. CG Frost, V. Pres. 
Fred H. Trapnell, V. Pres. 
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Hugh E. Ferguson, Treas. 


Richard Rimbach, Exec. Sec’y. 
No. 3 

“Fundamentals of Radioactivity” which a1 
peared in the January, 1948, issue of the 


JOURNAL. The errors both occurred in the 
Same paragraph, and the correction is 
follows: 

Paragraph 2 of column 2, page 85 
id 


12 


should 
ret 
“Since one electron volt energy is 1.6 » 
10-12 ergs, the energy in ergs of the two 
resulting @ particles must be 
7 106 «1.6 1-12 27.2 10-6 ergs 
The right hand side of the equation gives 
3.05 10-26 x (8% 1Olv). 
27.45 X 10-% ergs 
The balance tallies... etc.” 


3. THE NEEDLE POINTs TO— 

Chicago, Louisville, Northern Indian 
and Oak Ridge for very excellent rep: 
of Section activities 
4, ROCHESTER GRANTED CHARTER 

We have just learned that by action 
the Executive Committee, a charter 
been issued to the Rochester Section of thx 
Instrument Society of America. The date of 
issue was February 16, 1948. 

We take this opportunity to welcome the 
Rochester group—our 35th Section—and to 
wish them success. Until we can publish the 
names of Rochester’s Secretary, Director 
and JOURNAL Correspondent in our “To 
All Section Secretaries” column (probably 
in the next issue), correspondence with that 
group will be handled by Mr. Ralph C 
Schwarz, Jr., 1201 Granite Building R« 
chester 4, N. Y. —R. R. Proctor 


General News 


NOTES ON NEW YORK 
CONFERENCE JAN, 30-31 

The Semi-Annual LS.A. Conference heid 
at the Pennsylvania Hotel, New York City 
January 30 and 31, 1948, at which the New 
York Section was host, attracted approxi- 
mately 500 registrants, according to Not 
man J. Cherry, chairman of the registra- 
tion committee. The general theme of the 
Conference was The Application of Electri- 
cal Elements in Industrial Instrumentation 
Technical Sessions 

Technical sessions on 
and Friday afternoon, January 30, were 
held in the Georgian Room of the Hotel 
Pennsylvania. The Saturday, January 31 
morning session was held in the Penn Top 
room, and the Saturday afternoon session 
at Columbia University. 

The Friday morning session consisted of 
papers on Thermistors, Thyrite Resistors 
Germanium and Silicon Rectifiers, and Hu 
midity Sensing Elements, presented by 
(respectively) J. E. Tweeddale of Western 
Electric Company, E. J. Allén of General 
Electric Company, BE. H. Ulm of Sylvania 
Electric Company and W. F. Hickes of 
Foxboro Company. Harry F. Moore (New 
Jersey Section), of Standard Oil Develdp- 
ment Company, acted as Technical Chair 
I 


Friday mornin 


nan, 
The Friday afternoon session, under t 
chairmanship of H. L. Hildenbrand, Pres 
dent of the New York Section, consisted of 
papers on Strain Gages, Light Sensitive 
Cells, and Electrolytic Conductivity Cells, 
presented by (respectively) C. H. Gibbons 
Baldwin-Southwark Division, A. T. Williams 
of Weston Electrical Instrument Corpora- 
tion, and Robert Rosenthal, Industrial In- 
struments Corporation. 

The Saturday morning session, 
by Prof. Carl F. Kayan of Columbia 
versity, was a double-barrelled “Survey 


chaired 
Urfi- 
of 
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I.S.A. Regional Meeting and Dinner at the Pennsylvania Hotel, January 30, 1948. 


Electrical Recording Instruments" featuring 
Perry Borden of the Bristol Company and 
Cc. O. Fairchild, Consultant and Past Presi- 
lent of the LS.A. Mr. Borden, with the aid 

f many slides, described the development 
ff recording instruments of all types up to 
the present time. Mr. Fairchild, taking over 
t this point and with aid of more slides 
ind a selection of modern recorders and 
controllers cf various makes, described the 
yperating principles of most of the present- 
lay instruments. 

The Saturday afternoon was held 
it Schermerhorn Hall, Columbia University. 
The speakers, introduced by Professor Kay- 
n, were Prof. J. B. Russell of Columbia 
University, who spoke on “Electronic Tech- 
niques in Continuous Type Computers,” and 
Prof. W. J. Eckert of Columbia University, 
whose subject was “Digital Computing De- 
and Application to the Solution of 
Technical Problems.’ Methods of setting up 
the equations, and in turn the computing 
instruments, to solve certain complex prob- 
lems were explained, and the afternoon was 
topped off by a tour through the Watson 
Scientific Computing Laboratories at Colum- 
bia University. 

Instrument Short Course 

Two educational sessions were conducted 
on Saturday, January 31, in the Georgian 
Room, Hotel Pennsylvania. Speakers were 
(Chairman) E. R. Manning, Weston Elec- 
trical Instrument Corporation; H. O. Nils- 
son, Nilsson Electrical Laboratories; Chas. 
Ee. Haggerty, New York City Department 
f Public Works; and W. A. Shedlock, 
Sperry Gyroscope Company. On the general 
subject of Servicing the Permanent Magnet 
Moving Coil Instrument, the discussions 
ventered about application and installation 
techniques, examination, tools and equip- 
ment, repairs, electrical calibration proced- 
ires, and a discussion of principles, cir- 
uits, etc. 

Ranouet 

A dinner meeting was held Friday eve- 
nine. with well over 100 in attendance. 
President Hildenbrand of the New York 
Section presided, introducing the national 
fficers and acting as master of ceremonies. 
During his announcement of the election of 
new officers for the New York Section, Mr. 
Hildenbrand was presented with a fine 
leather traveling kit, equipped with silver 
by Professor Kayan on behalf 
of the New York Section membership. 

Several prizes were given to those who 
qualified under the following circumstances: 

The person who came fro.n the greatest 
listance. (Won by Mr. Long, Shell Devel- 
pment Co., San Francisco, Calif.) 

The youngest person present. (Won by 

Carter, Winthrop Chemical Corp. Age 


session 


vices 


accessories, 


Mr 


oo.) 
The oldest person present. (Won by H. 


H. St. Clair, Hart Moisture Gages. Age 69.) 

National Executive Secretary Richard 
Rimbach then reported on the status of the 
membership. His records show a member- 
ship of 2750, with 34 Sections active, and 
he reported that two more groups were 
soon to petition for charters (Montreal 
with approximately 90 members and Roch- 
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: approximately 110). 
After thanking Mr. C. H. Colvin, Con- 
ference Chairman, and the various com- 
mittees for their excellent efforts in arrang- 
ing the Conference, Mr. Hildenbrand turned 
the meeting over to Ralph R. Batcher, 
Executive Editor of Electronic Industries 
and newly-elected President of the New 
York Section, who gave a demonstration 
lecture entitled “Electronic Fantasies.’’ His 
taik combined the historical background of 
cathode ray tubes with interesting exhibits 
of what could be done with the modern 
oscilloscope. Although equipment failure 
prevented his demonstrating some of the 
principles he described, the audience parti- 
cipation in voice pattern demonstrations 
and his post-meeting demonstration of the 
lie detector made the meeting very interest- 
ing. 
Executive Committee 
A meeting of the 
Committee was held in installments during 
the Conference, and the minutes of this 
meeting will be abstracted and reported 
in the next issue of the JOURNAL. 


ester, N. Y., with 


Meeting 
national Executive 


DETROIT SECTION SPONSORING 
BASIC INSTRUMENTATION COURSE 

At the request of the Detroit Section of 
the Instrument Society of America, the 
University of Michigan Extension Service 
and the College of Engineering are offer- 
ing a noncredit course on the underlying 
principles of temperature, pressure, flow, 
and liquid level, and on the typical instru- 
ments used in their measurement and con- 
trol. 

The sixteen lectures and discussions will 
cover the following general topics: 

Standards Discussion of the physical 
standards upon which all measurements 
are based and the reference instruments 
used in the typical laboratory. 

Pressure Gauges The basic 
pressure measurement and the 
struments used. 

Temperature: A discussion of the meas- 
urement of temperature by means of bi- 
metallic strips and discussion of the expan- 
sion type, pressure actuated, and indicating 
and recording thermometers. 

Pyrometry: Five lectures on the use of 
the resistance thermometer, and thermo- 
electric, optical and total radiation pyro- 
meters. 

Flow Meters: A discussion of inferential 
and volumetric and current types of flow 
meters used for measuring the quantity of 
fluid flowing in a closed circuit. 

Liquid Level Measurement: Discussion of 
the principal types of liquid level instru- 
ments, including visual, float-actuated, elec- 
trical contact, static pressure, and pressure 
differential types. 

Instructors for the course are Frank W. 
Sowa, William C. Truckenmiller and Joseph 
J. Martin, all of the staff of the College of 
Engineering. Classes are held in the Rack- 
ham 7:00 p.m. on 


types of 
typical in- 


Educational Memorial at 7 
Fridays, starting with February 13th. Reg- 
istration fee is $15. 


engineering 
for the spring, detail« 
tion about which will be sent 
All inquiries should be address: 
University of Michigan Exten 
Horace H. Rackham Educationa 
60 Farnsworth, Detroit 


Official News 


To ALL SECTION SECRETARIES 
The following changes and 
should be made in the list of Sect 
retaries, Directors and JOURNAI 
spondents published in the Decer 

of the JOURNAL: 

BALTIMORE—C hange 
Secretary: Felix O. Cox, Jr 
toad, Baltimore Md. 

CALIFORNIA-—-New Secret 
JOURNAL Correspondent: D. Dw 
lor, 234 East Colorado St., Pa 
California. 

CHARLESTON 
Warner, Route 3, Box 274 
Va. (Address not given last tir 
JOURNAL Correspondent Miss M 
Adams, 1510 Lee Street, Charlestor 
Va. 

GULF COAST—New JOURNAIT 
spondent: R. M. Brent, Route 2, | 
Port Arthur, Texas. 

LOUISVILLE—-New 
Smith, c/o Joseph E. Seagran 
Inc., Seventh Street Road, Louis 

NEW YORK—New Secretary ar 
NAL Correspondent: Charles E. H 

5 18ist St., Flushing, L. L., 
New Director: Ralph R. Batcher, « 
tronic Industries, 480 Lexington Ave 
York 17, N. Y. 

NIAGARA FRONTIER 
Correspondent: W. J. Sommers 
ware Ave., Buffalo, N. Y. 


Other courses in 


scheduled 


99 


New Secretary 
Char! 


Secretar 


New JOUR 


CHANGES IN MEETING DATE CHART 


In the January issue of the 
on the editorial page, a chart of 
meeting dates of the various Sectio! 
published. Since its publication, the 
rial office has been advised of some c! 
which are listed herewith for the ben 
Section Program Chairmen or other § 
officials who may be relying on the 
for assistance in timing or 
own programs. 

Add CALIFORNIA, 
month 

Add PRESQUE 
each month. 
Change BALTIMORE 
second Friday. 
Change KANSAS CITY from f¢ 
day to last Tuesday. 

With only two blanks remair 
chart (Gulf Coast and New Orleans 
with only one new Section to be 
of this writing (Richland), the « 
ecmplete and up-to-date as it has ! 
sible to make it. Attempts are b¢ 
to obtain the proper information 
Coast and New Orleans, and Ric! 
forward its information as soon 
lar meeting date has been estab! 


scheduling 


first Tuesd 


ISLE, fourtl 


to 


JOURN 


from first F 









Baditor will appreciate notification of 
other changes whicn should be 
chart in order that all Sections may 
correctly informed through the 
the JOURNAL. 









REPORT FROM COMMITTEE 
~ COMMITTEES 








weal “Committee on Committees,” under 
ship of W. A. “Bill” Wildhack 
President of the Washington Section), 
to the Executive 
concerning the duties of each of the 











and duties outlined 






e pre thoughtfulness 
foresight that hardly any changes were 
to make it an immediately work- 
present committee 
of the Society is based. 

requests have been received to pub- 













Sammittee in New York, its publication was 
soved, and it is presented herewith: 







wecutive Committee. 
mittee are granted broadly by the 
tion. It would be desirable to have 








this Committee 
slicies determined by the Board,” and to 
ye its rules of conduct formulated 
n record, but the preliminary drafting may 
est be left to the officers.) 

2, Advisory Council. The membership of 
he Advisory Council shall be broadly rep- 
esentative of science, 
nd government. The members of the coun- 
il shall consider how the maximum contri- 
bution of the Society 
jvilization may be 





und shall advise the officers upon request 
mn specific questions of general policy. 

Manufacturers’ 
The Instrument 
urers’ Advisory Committee shall be repre- 
manufacturing 
industry and its various trade associations. 
The members of the Committee shall advise 
the Society, as 
upon questions of policy relating to the in- 
dustry, and on methods whereby the Society 
an best contribute to the solution of prob- 
lems of training, placement, public informa- 
ion, standardization and technical research, 
o the mutual benefit of the 


j. Constitution, By-Laws Committee. The 
onstitution and By-Laws Committee shall 


in the Constitution 
Society, and shall cooperate with initiating 
groups or individuals in drafting the pro- 
posed amendments, and shall submit a re- 
port to the Board of Directors, with recom- 
nendations, on each 
ormally submitted. 

This Committee shall also formulate, co- 
ordinate, maintain records of, 
ically review such rules and procedures as 
are deemed necessary or desirable and are 
promulgated or approved by the Board of 
Directors for the guidance of officers and 
nembers of the Society, in the conduct of 
he Society’s activities, and in facilitating 
contacts and cooperation 
hemselves and with other technical socie- 
ies, Rules adopted by any Committee for the 
onduct of its own activities, 
for its sub-committees, 
oneurrently to the Committee on Rules and 
Procedures for comment and recommenda- 
ions and to the Board of Directors for ap- 


. Coordinating Committee. 
ating Committee shall study the activities 
of other scientific and technical societies, 
trade associations, 
sroups concerned with technology, and make 
recommendations to the Board of Directors 
or possible specific programs of cooperation 
with such groups in furtherance of common 
objectives, and shall coordinate the 
ies of other committees involved in 
yng out such cooperative programs 
ected by the Board of Directors. 

(Members of the Society designated as 
representatives of the Society -to other or- 
ganizations should be ex-officio members of 
he Coordinating Committee. ) 
6. Educational Committee. 
ional Committee shall 
on the extent and quality of specialized 
education in the theory and use of instru- 
ents available through educational insti- 
pprentice programs, correspondence 
or in-training programs in indus- 
sovernment and research 
tories; and prepare recommendations 


commissions or 








to the Board of Directors as to specific 
changes considered desirable, and as to 
specific programs of direct or cooperative 
action of the Society in educational pro- 
grams, and shall, as directed, carry on such 
programs. 

7. Employment Committee. The Employ- 
ment Committee shall actively facilitate the 
placement of qualified workers in any phas: 
of instrumentation. 

8. Finance Committee. The Finance Com- 
mittee shall make recommendations to the 
Executive Committee or the Board of Di- 
rectors on any proposed changes in the 
budget and on investment of surplus funds 
shall study and recommend financial poli- 
cies and report on trends in income and 
expenditures; and shall propose an annual 
budget, based on estimates of the officers 
and committees, available funds and ex- 
pected income, and submit it to the Board 
of Directors at the Annual Meeting. 

9. Meetings Committee. The Meetings 
Committee shall recommend the place and 
date for the Annual Meeting and Exhibit, 
and for all other national, technical or 
membership meetings sponsord by the So- 
ciety. It shall have the primary respons 
bility for all arrangements for these meet- 
ings. 

10, Membership Committee. The Member 
ship Committee shall prepare literature 
describing the activities of the Society and 
citing the advantages of membership, ar- 
range for circulation of such literature to 
persons in instrumentation and allied fields, 
and shall study, compare and report on 
various methods of attracting qualified ap- 
plicants for membership. When requested 
by the Board of Directors or the President, 
it shall provide advice to Sections on meth- 
ods of attracting members, arrange for 
receiving membership applications at meet- 
ings, conduct surveys to determine the 
views, desires, or suggestions to the mem- 
bership on proposed membership services or 
other activities of the Society, prepare 
analyses of membership statistics, and sub- 
mit reports and recommendations on prob- 
lems of membership interest. 

11, Nominating Committee. The Nominat- 
ing Committee shall solicit and receive 
suggestions for nominees for the elective 
officers of the Society, and shall submit a 
report to the Board of Directors at least 
60 days prior to the Annual Meeting, rec- 
ommending at least two nominees for each 
regular vacancy. It shall recommend elec- 
tion procedures and arrange for elections 
as directed by the Board of Directors. 

12. Publications Committee. The Publica- 
tions Committee shall study and recommend 
publication policies, and shall publish trans 
actions, reports, journals, pamphlets, and 
books as authorized by the Board of Di- 
rectors. 

13. Recommended Practices Committee. 
The Recommended Practices Committee shall 
study technical practices in instrumentation 
and prepare and recommend uniform prac- 
tices where adoption of such uniformity 
would simplify work or facilitate general 
understanding and interchange of informa- 
tion, and promote their general adoption. 

14. Research Committee. The Research 
Committee shall initiate, receive, and con- 
sider proposals for research and development 
in any phase of instrumentation, and shall 
recommend such proposals as it deems de- 
sirable to the Board of Directors for adop- 
tion. As directed by the Board of Directors, 
it shall cooperate in such research projects 
with educational and governmental research 
institutions, industrial organizations, or 
other technical societies. 

15. Sections Committee. The Sections 
Committee shall aid and sponsor the for- 
mation of new Sections of the Society, and 
when requested shall aid the officers of any 
Section in improving the effectiveness of the 
Section. 

SPECIAL COMMITTEE 

16. Committee on Committees. This com- 
mittee shall initiate and receive suggestions 
for the establishment of new standing com- 
mittees, for addition or modification of 
duties, scope, or activities of existing com- 
mittees, and shall recommend to the Board 
of Directors and the Constitution and .By- 
Laws Committee such changes in the By- 
Laws as may be necessary to provide for 
the committees required to carry on the 
proper and desirable activities of the So- 
ciety. 

PROPOSED NEW COMMITTEE 

17. Committee on Rules and Procedures. 
This committee shall formulate, coordinate, 
maintain records of, and periodically review 
such rules and procedures as are deemed 
necessary or desirable and are promulgated 
or approved by the Board of Directors for 
the guidance of officers and members of the 
Society, in the conduct of the Society’s ac- 


facilitating fruitful contacts 
and cooperation among themselves and with 


other technical Rules adopted by 


its sub-commit 
recommendations 


MEETINGS COMMITTEE 
ON PHILADELPHIA CONFERENCE 


being considered 


Bird's” breakfast 


previous years 


Historical Exhibit 


Panel Discussion 


of the speakers and 


particivating societies and of the Publicit 
Section News 


was called to order 
February 6th, at the 


We were particularly 


of Taylor Instrument Companies, 
and demonstration on “Principles 


demonstration, 


control installation including devices to rep 


awarded Messrs. 


day of each month. The March 


CALIFORNIA 


subject of the meeting was “Die Casting.’ 
movie bearing this title 
presented through the courtesy 
ation of Morris P. Kirk & Son and the New 
Jersey Zinc Company. Mr. L. Larrieu, Chief 
Chemist for Morris P. 
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Meeting — 


4/9/48 


Section 
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Central Indiana 4/6/48 
Charleston 
Chicago 
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4/5/48 


4/5/48 
4/28/48 


Cumberland 3/23/48 
Detroit 4/20/48 


Kansas City 30/48 


New Jersey 
Niagara Frontier 


6/48 


22/48 


Niagara Frontier 
Northern Indiana 
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Lake 


St. Louis 
Sarnia 
Southern Michigan 
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Moose 


Chicken Charlie's, 
Kalamazoo 


Eng.Bldg.Univ.Notre Dame Henry Sc hmidt, Brown | Instr Co. 


of Minn. 
Coffman | Mem Un 


St John's s Ey 
W yandotte 


Place Speaker 


Club 
C ontrol C Oo 


Bristol Co. 


Center |. Stewart, 


Hotel H H 


Kryter, Esterline-/ “Angus Co 


Eckman, Conoflow Corp. 


R We bster 


Eige, Fisher Governor Co 


Pugsley, Hays Corp 
Forum } 


A. Bergantz, 


Newark 


N.Y. Inst. Appl Arts e Sci 
‘Hotel, 
Penn-Sheraton Hotel L. H 


‘Pugsley, Hays Corp 
R. L. Hurley 


Wm H. 
Allen, on, 


Gary 


Ed. Dahl, Han Hammel-Dahl Co. 
Co. 


Gue ss, Brown Instr 


Lyle E Eige, 


Fisher Governor Co 


Ed Dahl, “Hammel- Dahl Co. 


J. B. McMahon, Republic Flowme 


Church, Wm. H Pugsley, Hays Corp 


Speaker from Automatic Temperature 


Barnum, H. H. Barnum Co. 


Buffalo Electrochemical 


Subject 


announced 


ig To be 


Telemete ring’ E 


“Human Instrumentation’ 
“Atomic Energy” 
“Force Balance Systems A 
Measurements” 
‘Supersonic Te sting of St 


“Fundamental Princ iple s 


Controllers”’ 


“Electronic Measureme ent ar 
“The 


“Instrument Control in the 
Project’* ss 


Business meeting 


Instrument Doctors D 


ele ction 
‘Combustion Control’ 


Me mber- Audience Participat 
‘Instrument Terminology 
** Automatic Control Princip] 
“Flow"* plus film on “Hyd: 
of § 


“Fundamental Principles 

Controllers” 
“Low Range R adiamatic Instr 
To be announced 


*- Non-Mathematical Disc 
Flow Measurement”’ 

‘Electrical Instruments for Mea 
Process Variables’’ 





LEGEND: Meeting only, no dinner—M7, 


(6 for 6 pm, X for 6:30 pm, 


7 for 7 pm); third symbol time of meeting (7 


MX or M8 (7 pm, 7:30 pm or 8 pm respectively) Dinner 


for 7 pm, X for 7:30 pm, 8 for 8 


meeting—first symbol D; second symbol tin 


pm) 





new officers of the Section for the 

1948 are: 

President—Arnold O. Beckman, 
tional Technical Laboratories. 
Vice-President—Walter Bach, Berndt- 

Bach, Inc. 
Treasurer—Cedric 

Monica. 
Secretary—D. Dwight Taylor, Consult- 

ing Physicist, 234 E. Colorado, Pas- 

adena 1, Calif. 

Meetings of the California Section are to 
be held on the first Tuesday of each month 
except July and August, with dinner at 
6:45 p.m. and the technical session at 7:45. 
Because of the wide geographical distribu- 
tion of the membership, the meetings are 
divided betwen Los Angeles and Pasadena. 
—D, Dwieut Taylor, Sec’y. 


The 


year i 
Na- 


Sjoberg, Santa 


CHARLESTON 


Mr. J. B. McMahon, Chairman of the 
1.S.A. Sections Committee and a past Vice- 
President, honored the local members with 
an interesting evening February 2, 1948. 
After a dinner in the Hotel Kanawha din- 
ing room, the group adjourned to the meet- 
ing room where President L. F. Keppler 
introduced the speaker. 

Mr. McMahon told of his experiences 
while in England last spring as a repre- 
sentative of his company, Republic Flow- 
meters. Comparison of conditions, attitudes, 
production rates, and actual products with 
those of this country were the most salient 
features of his talk. 

—Mary K. 


ADAMS, Cory. 


CHICAGO 

The 1948 half of the current series of 
Chicago Section programs were successfully 
launched on January 5th with a very in- 
teresting talk by Albert F. (Al) Sperry 
and a very good dinner by Phil Smidt at 
Roby, Ind. 

Al's official, scheduled and prepared talk 
was preceded by an unofficial but extremely 
interesting session concerned with just 
what constitutes an automatic controller 
and just what is a servomechanism. Al 
demonstrated the difficulty of defining the 
two devices concisely by producing a dozen 
or more different official definitions of each, 
nearly all of which could be interpreted in 
such a way as to apply to either device. 
He pointed out, however, that there is a 
definite recent trend toward a more re- 
strictive classification in which the constant 
load-variable input devices would be de- 


Page 272—Instruments—Vol. 21 


fined as servomechanisms, whereas the 
variable load-constant output devices would 
be defined as automatic controllers. 

In his formal, prepared talk on “Servo- 
mechanisms,’’ Al gave a novel explanation 
of the purpose and function of each of the 
several types of control responses used in 
present industrial instruments. 

Most of us who attended the meeting 
of February 2nd were astounded to learn 
of the complexity of the railroad signaling 
equipment which keeps a constant vigil 
over our safety as we speed along the rails. 
Mr. G. W. Baughman, Chief Engineer of 
the Union- Switch and Signal Company, 
did an excellent job of handling a subject 
of such wide scope. His subject was ‘In- 
— Applications in Railroad Signal- 
ng.” 

After the showing of a film called ‘“‘Rail- 
roadin’"’, which provided the proper rail- 
road atmosphere, Mr. Baughman described 
briefly the principles involved in signal sys- 
tems. With the aid of illustrative slides, he 
described the relays and other component 
parts which are used in the system. The 
duties of a train dispatcher and the panel 
full of instruments and controls at his dis- 
posal were described by the speaker. He 
explained how numerous signals are trans- 
mitted over a single pair of conductors, 
how certain messages are given priority. 
and how the switching and timing of train 
arrival is arranged 

Following Mr. Baughman’s talk, the 
usual discussion period proved particularly 
interesting. The interest shown during this 
period clearly illustrated that although this 
paper was not devoted strictly to instru- 
mentation, it was very appropriate for pre- 
sentation to an instrument-minded group. 

—J. N. Swarr, D. S. Dickey 


CLEVELAND 
On January 28th, eighty members and 
guests of the Cleveland Section gathered 
at the Cleveland Engineering Society to 
hear Mr. Paul Wing, Jr., of Mason-Neilan 
Regulator Company, give a most interest- 
ing and educational talk on “Displacement 
and Ball Float Level Controllers.” The 
meeting was preceded by an excellent din- 

ner which was also well-attend 

The February 25th meeting will feature 
Mr. V. V. Tivy, Sales Manager of the Oil 
and Gas Division of the Foxboro Company, 
who will speak on “Instrument Applications 

in the Process Industries." 
—L. H. WaALprIP, Corr. 


CUMBERLAND 

The Cumberland Section held it : 
monthly dinner-meeting Tuesday, Jar 
27th, at the Hotel Algonquin. 

The speaker for the evening was M 
B. McMahon. Mr, McMahon needs 
troduction to members of the Instru 
Society of America. 

His talk was entitled “Experiences 
IL.S.A. Man Abroad.” It was a very 
esting talk and was highly informativ: 
those who have often wondered how Am 
ican Industry compares with that of G: 
Britain both before and after the Se 
World War. A very good selection of s 
rounded out his formal talk. 

After several questions were answ 
concerning his talk, one question was | 
before him which concerned the instrumer 
field. “What are the qualifications for t! 
various classifications of Instrument M 
chanic?”" We learned that Mr. McMa 
has been and is working for such standar 
to be set up for the Instrument Indust 
whereby the various classes of Instrumer 
Mechanics would be recognized througho 
the country according to their 
tion. He pointed out that we need a w 
form educational program in order to a 
complish such a task, 

He impressed upon us that such a | 
gram would require quite a bit of work 
and backing. The Cumberland Sectior 
ready and willing to back such a progr 

—G. WILLIAM HARRISON, ( 


inter 


f 


SASTERN NEW YORK 
In the absence of President J. P. Smit 


8rd meeting was conduct 
W. J. Claffie. The 
and Mr. J 


the February 
by Secretary 
was opened at 8:00 p.m. 

Maitland was asked to give 
of the Regional Conference held in Ne¥ 
York City the previous weekend. Mr. 

land commented very favorably on 
meeting, giving a description of events! 
the benefit of those who were unable t 
attend. , 

It was announced that the Eastern Ne" 
York Section had recently become 
ber society of the Schenectady 
Council. Following a few other 
ments dealing with the Section activitie 
the meeting was turned over to the spe 
of the evening—W. W. Matlack. 

Mr. Matlack, who is Vice-President of A. 
Section, spoke on “Automatic Temperatur 
Measurement and Control.” This talk ¥ 
split into five parts dealing with th: 
ments and controls, how and why tt 
work, as manufactured by the Minnea! 

(Continued on page 279) 
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o HE preceding papers (of this Con- 
t Self i ference session) have dealt with 
+ -oncentration instruments of a 

and Cont pe which respond to certain charac- 
D risties Of specific ions or the effects 
TRS total molecular aggregation (viz., 
Cex slarography and viscosity measure- 
ents). This paper covers some prob- 
ms of application of a concentration 
strument which responds to total ion 
centration and does not distinguish 
: tween generic origins of ions meas- 
= od. It is used to evaluate total molec- 























ydra ar concentration indirectly by meas- 
f Seli-o. ement of total ion concentration and 
limited in application to electrolytes 
nstruments hich conduct the electric current.** 
The mechanism of electrolytic con- 
ms ctivity is by ion migration, which, 
turn, varies as a function of con- 
- Measur ntration, temperature and the ion 
pe. Holding other variables constant, 
otherwise compensated, the device 
pomes useful as a tool to measure 
I tin y one variable. As a concentration 
ol the instrument is limited by dif- 
“Hrences in mobilities of ion pairs and 
eir concentration because of their 
ld its reg 
day, Jar Da" Gietaes oxsis or uvaosen 
. say 
g was M An 
needs no i 
e Instrumer ued ay 
riences of “Toe , 
a very inter 3800] 
formative fi | / 
d how Am eh 
that of Great ad | 
r the Secor || \ 
tion of sli 2000) | \ 
re answer | 
tion was p a 
ie instrument 300 
tions for tl 08 
trument M MMS “6 a0 G0 90 a0 00 00 7777-07-7—— 
ir. McMa! PER CENT HNO, 
ch standard 
ent Industr Fig. 1 
f Instrument 
d throughos deney to accumulate at the elec- 
heed a unqmoce interface and thus introduce po- 
order to a-{amelZation error effects. The higher the 
a centration and the greater the dif- 
bit of worgmrence in mobility of ion pairs, the 
d Section eater is the tendency to polarize. 
1 @ progral 
tRISON, (% Presented at the Second Annual Confer- 
: e of the Instrument Society of America, 
RK ; vens Hotel, Chicago, Ill., Sept. 8-12, 1947. 
J. P. Smit OTE: Statements and opinions advanced 
is conductedi Papers are to be understood as individual 
The meetin i@pressions of their authors and not those 
i Mr. J. Mi the Society. 
brief resume uthor’s Note: Terminology, as used in 
eld in Nevis paper, is comparable with the stand- 
d. Mr us pertaining to resistance measurements. 
bly on thiinductance is an inverse function of re- 
f events ! ance and definitions are synonymous. 


e unable t it resistance is resistivity or specific re- 
: ‘ ance. Likewise, unit conductance is con- 
castern New tivity or specific conductance. 

ee ii oush conductivity instruments are 
engine ited directly to conducting electrolytes, 
Pa io Mi ey be used to measure, indirectly, 
B acuve® concentration of suspensions of clay, 
the speak rch or pulp fibers, etc., provided the sus- 
sont of th ding electrolyte is of constant ionic con- 
slaent Of t ration or is otherwise compensated. The 





ae hanism of such measurements of inert 
is tal trfEeensions is the effect of increasing the 
1 the a pe rent cell constant by increasing the re- 

A ay A fce path, and the method becomes 
Minneap ch more effective with increasing weight 
19) los of the suspended material. 






Some Problems of Application 
of Conductivity Equipment * 


By A. L. CHAPLIN, Consulting Engineer, Oreland, Pennsylvania. 
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Hopkins University. The balance of 
1947 was spent as an Engineer with 
Askania Regulator Company. He is 
now a Consulting Engineer, and re- 
sides at Oreland, Pennsylvania, 














This effect is minimized by the use of 
alternating currents at a frequency de- 
pending on concentration range and 
accuracy requirements. The greater the 
concentration, the higher must be the 
frequency to cover a given rangeabil- 
ity with a given accuracy. Frequencies 
of 1000 cps or above are used for lab- 
oratory measurements requiring ac- 
curacies of 0.1% to 0.01% or better, 
while the more convenient power fre- 
quency of 60 cps is used for industrial 


— applications requiring accuracies no 














greater than 1.0%. The error intro- 
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Fig. 2 
duced by reducing the frequency below 
1000 cps varies empirically as the in- 
verse of the square root of the fre- 
quency ratio. 

The resistance characteristic of con- 
ducting ions in aqueous solution is line- 
ar with respect to concentration. While 
this is a desirable attribute of scale 
calibration, the measurement of total 
ion concentration per se has limited 
practical value since the instrument is 
usually applied to evaluate total molec- 
ular concentration. 


A non-mathematical review of equipment problems as affected by application requirements 


The degree of ionic dissociation of an 
electrolyte varies nonlinearly with con- 
centration and the resultant resistance 
characteristic is nonlinear. It is not 
uni-directional except over small ranges 
of concentration. 

Fig. 1 is a plot of specific conduct- 
ance characteristics of nitric acid con- 
taining oxides of nitrogen. The effect 
of these oxides is to alter the molec- 
ular structure of the acid and its re- 
sultant resistance characteristic. It is 
obvious that the rangeability of an in- 
strument for this application would 
have limited coverage. It would not 
be feasible to build an instrument cov- 
ering the entire concentration range, 
and it is necessary, as a practical ex- 
pedient, to divide the scale to cover 
limited portions of the characteristic 
which are uni-directional although cali- 
bration will be nonlinear. 

Fig. 2 shows similar variations in 
specific conductance with total molecu 
lar concentration of a strong base, 
sodium hydroxide. This electrolyte bears 
striking resemblance to the nitric acid 
curve in passing through a maximum, 
but differs by approaching an asymp- 
totic limit at high concentrations rather 
than passing through a minimum. 

Sulphuric acid has a resistance-con- 
centration characteristic similar to ni- 
tric acid and exhibits a maximum and 
minimum at corresponding concentra- 
tions and a second maximum at a rela- 
tively higher concentration, Fig. 3. 
Each and every electrolyte has its own 
specific conductance-concentration char- 
acteristic and must be analyzed inde- 
pendently. 

An important problem in the steel 
industry has been the determination 
of recoverable iron lost in spent pickle 
acids. Conductivity methods have been 
tried but have not proved entirely sat- 
isfactory. The problem is_ presented 
here to illustrate the relative com- 
plexity of evaluating by conductivity 
methods the molecular concentration 
of one constituent of a multiple-con- 
stituent electrolyte. 

Fig. 4 is a resistance characteristic 
of sulphuric acid over a limited con- 
centration range. The characteristic of 
ferrous sulphate over a limited range 
in sulphuric acid of fixed concentration 
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is given in Fig. 5. This characteristic 
is valid only so long as the acid 
strength remains fixed, and will be up- 
set by any condition which disturbs the 
common ion ratio. Conductivity re- 
sponds to changes either in sulphuric 
acid or ferrous sulphate (or any other 
conducting additive) and cannot dis- 
tinguish in itself between constituents 
unless all variables except one are 
fixed. 


SPEC CONDUC TamCE OF FERROUS SUL PHATE - SUL PHU 
20:0 SOLUTION AT CONSTANT COMCEN TRATION 
20% % 9, FO"C 


ve oe 


ven cat Gas 
Fig. 5 

Some attempts have been made to 
overcome this by incorporating in a 
single cell, methods of compensation 
for variable effects of salt build-up. 
Specific gravity of the solution varies 
as a function of all additive constitu- 
ents while the common sulphate ion of 
the salt suppresses ionization of the 
acid, and vice versa. A cell having one 
fixed electrode and one variable elec- 
trode attached to a hydrometer float 
changes its constant with variations in 
total electrolyte concentration and thus 
can be made to act in the direction of 
compensation for changing acid con- 
centration. This method, while unique, 
has not found wide application. 

In general, conductivity methods must 
be calibrated for specific conditions of 
application involving multiple-constitu- 
ent electrolytes. It is possible to calcu- 
late, with good precision, the con- 
centration-resistance characteristics of 
a single electrolyte in solution but 
multiple constituent electrolytes cannot 
be readily evaluated theoretically. The 
data must be derived empirically. The 
process must be analyzed and calibra- 
tion data derived from tests made to 
establish conditions under which the 
equipment must operate. Fig. 6 is an 
example of how these data were and 
must be derived. This applies specifi- 
cally to a caustic regeneration process 
but illustrates the general method of 
reducing concentration data to specific 
resistance, whieh, in turn, is converted 
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to measured resistance by equating it 
with the cell constant K, in accordance 
with the equation. 

R= Kr (1) 
where R is measured resistance and r 
specific resistance. 

It is important to note in Fig. 6 the 
relatively small change of composite 
specific resistance with changes of 
causticity. This is due to buffering 
action of carbonate which limits the 
sensitivity of conductivity methods for 
this, or similar application. 

Industrial process liquors of indefi- 
nite nature must be calibrated empiri- 
cally. Certain applications such as 
checking purity of distilled water, sul- 
phurie acid strength, caustic strength 
and leakage detection are sufficiently 
well standardized so that instruments 
with fixed calibrations can be stocked 
as standard catalog items. 


THE CELL CONSTANT 


Many factors affect solution conduc- 
tivity and must be accounted for in evalu- 
ating this method for a given application. 
Some of these factors are briefly dis- 
cussed herein to acquaint the application 
engineer with their behavior. They are 
not treated independently at length be- 
cause of space limitations but are in- 
cluded under the general section of cell 
constant and polarization, since variations 
in conditions of operation of a given in- 
stallation resulting from these effects 
make their appearance to the plant in- 
strument engineer as polarization errors 
or as apparent changes in cell constant. 


The specific conductance of an elec- 
trolyte is defined as the reciprocal re- 
sistance of a solution contained between 
two electrodes, each having 1 sq. cm. 
cross-sectional area and spaced 1 cm. 
apart. This is an exact dimension and 
quite difficult to obtain with production 
line techniques. As a practical expedi- 
ent, therefore, it is necessary to evalu- 
ate the actual cell constant by either 
of two procedures. 

1. The actual electrode spacing must 
be measured with a precision of 0.001 
cm. or better at the temperature of 
operation if the cell is to be used for 
precision measurement requiring 0.1% 
to 0.01% accuracy. The ratio of l/a 
becomes the cell constant—a value by 
which the measured resistance (R) 
must be divided to convert it to speci- 
fic resistance (r). (Specific resistance 
in ohms-cm~! is the reciprocal of spe- 
cific conductance (c) in mhos-cm~'). 

l 
r— 

a 
| is the electrode spacing in centimeters 
and a their cross-sectional area. 


R = (2) 


2. The technique of measu 
spacing of electrodes becoms 
volved and unreliable, espex 
the electrode surfaces are 1 
and the glass walls of the « 
of uniform thickness, thus 
a cathetometer light beam. 
more, the true current pat! 
electrodes are not confined to 
surfaces but will be distri} 
portionally over the whole of 
and back surfaces and the 
support, unless these rear su 
completely insulated. The p: 
distribution of current betw: 
and rear surfaces is not a 
for all electrolytes; it may va 
throwing power of the salt measuyy 

For these reasons it is preferable ; 
evaluate the cell constant by meagy). 
ing its actual resistance characteris; 
with a high purity salt such as pot 
sium chloride, of known specific ¢ 
ductance. The constant is de) 
manipulation of equation #1. 

Jones and Bradshaw! have deter. 
mined the absolute specific conductane 
of potassium chloride, and their data, 
given in Table I, is generally accept 
as a working reference. 


as 


Table I. 
Specific Conductance of Potassium 
Chhoride 


(mhos per centimeter 

Demal* 

Concen- "> 18 °< 

tration 
0.01 
0.10 
1.00 


. 


0.001220 
0.011166 
0.097838 l 
one having 


0.000774 
0.007137 
0.065176 
*A demal solution is 
gram molecular weight of solutes 
in 1000 grams of water at 0°C. Th 
is used in preference to Molar Co 
tion (which has similar dimens 
1 gram mol. per liter of solution), t 
high precision of measurement 
ample, a salt such as nickel sulp! 
contain six molecules of water of 
lization (NiSOg6H2O) and would 
molecular weight of 262.84. The 
weight of NiSO, is 154.75 and is 
used to define a molar solution 
of crystallization adds to the solve 
and must be accounted for. 


THE PARKER EFFECT 

The cell constant has been obs 
by Parker? to be a dependent fu 
of the solution measured and may va 
with concentration and/or frequen 
It is not the purpose of this app! 
tion paper to derive the theoretical a 
guments underlying the phenomena 


iGrinnell Jones and B. C. 
Am. Chem. Society, vol. 

2H. C. Parker, 
45, pp. 1366-2017 
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larization and the errors introduced 


Mes quite jp fly the Parker effect. Jones and Bol- 
Cclo |y Whenlili\nger? have shown that the Parker 
n i/allelllmdfect is a result of distributed capacity 
CK the system—particularly in the cell 
1S ‘| \Stortinglillihnd its leads. This may be minimized 
mM. !urther filly designing the cell with wide separa- 
ths betwee fil\on of the electrode leads and by using 
to the balanced bridge having equivalent 
rib ries and parallel capacitance arms. 
Of the frontfiiligpacitance in the “cell arm” of the 
he terminaillil&ridge is in series with the resistance 
Surlaces arefilomponent and may be minimized by 
Proportional fii, equivalent parallel capacitance in 
‘tween frontline “balancing arm”. For high preci- 
& constantfilion measurement it may further be 
y vary necessary to shield the circuit. 

measure 
referable + POLARIZATION 


by measu:. To explain the mechanism of polari- 
haracteristicfimmation, we shall accept the work of 
ch as potasPlausius and Mosotti and that of De- 
specific con-fiyet, They have shown that organic 
derived byfind inorganic matter is subjected to 
#1. jielectric forces of displacement and 
have deter-{iintensity when exposed to an electric 
conductancefiield. Substances which exhibit a per- 
their data Manent electric moment are called polar 


lly accepted fiimolecules. Others are nonpolar in vary- 
g degrees, but become polarized tem- 
borarily when subjected to an electric 
field. If the field is of low frequency 
nd the concentration or viscosity high, 
he molecules cannot orient themselves 


’ 9 i 
otassium 













er) independently of the fluctuations in the 
urrent. However, as the frequency is 

mcreased and the viscosity or concen- 

0.1 ration lowered, the molecules can ori- 
atte nt themselves and are less affected by 

Sin urrent alternations. 

lute diss The phenomenon has also been ex- 
ihe v Milained on the basis of statistical anal- 
1ensions ysis following the classical Maxwell 
mi), t nd Boltzman distribution law, which 
a xpresses the number of molecules ex- 
ane ervat ibiting a given moment as a function 
ould hav: f the number contained in a given 
oe olume increment. The Arrhenius dis- 
n. The water qpociation theory, which applies to dilute 
solvent wat folutions, loses its linearity at high 
oncentrations because of reactionary 

orces between ions which become man- 

_ fest as polarization. Coulomb’s law 
al ates that the attraction (f) between 
ms ~saaae yo charged bodies at a distance (r) 


part in a medium of dielectric con- 
ant (D) is: 


d may var’ 

frequenc) 
lis applica: 
oretical ar- 
enomena of 


(3) 





yhere qi and qe are the respective 


co7ge arges on the bodies. 
m, S We know that when a potential dif- 


erence is applied to the electrodes of 
cell, the ions accelerate until the 
pplied force of the emf is equally 
pposed by retarding forces within the 
," olution. The retarding forces vary 
e lon-linearly with concentration and 
us May result in an increase or de- 
ease of the cell constant depending 

pon their nature and origin. 


Because of the Coulomb forces, it 

§ not possible to obtain uniform distri- 

ution of molecules within a solution. 

positive or negative ion will tend 

0 be surrounded by more ions of un- 
ke than like sign, but the symmetry 
f the “ionic atmosphere” is disturbed 
y the Brownian movement. This asym- 


‘Grinnell Jones and G. M. Bollinger, J. 
r Chem, Soc., vol. 53, p. 411 (1931) 

For a full theoretical treatment of the 
®ories of Clausius and Mosotti and of 
bye, see “Polar Molecnies.” P Debye, 
emical Catalog Co., N. Y. (1929) 










metrical distribution affects the veloci- 
ty of an ion in an electric field; the 
forces of ionic attraction oppose those 
of the externally applied field and in- 
crease in intensity of effect with con- 
centration. As one ion, say a positive 
ion, is “freed” from the influence of 
a “cloud” of negative ions, it increases 
its velocity until another group of 
negative ions are formed around it. 
The time required to regain its initial 
velocity is termed relaxation time. 

The relaxation time is a function of 
the ion mobility (velocity in cm per 
second); and, since the hydrogen ion 
has the greatest velocity, we could ex- 
pect quicker recovery and less polari- 
zation in dilute acids than in the same 
concentration of salts of metals of 
higher atomic weight. It is also ap- 
parent that the relaxation time is af- 
fected by concentration since the radius 
of the ionic atmosphere becomes infinite 
at zero concentration—hence, zero po- 
larization. 

Without a deliberate attempt to ag- 
gravate the already complicated pic- 
ture, it is necessary to introduce 
another variable, namely electropho- 
resis. Ions in solution tend to “take 
on” solvent molecules and carry them 
throughout the course of their journey. 
This electrophoretic effect, aside from 
contributing to polarization, tends to 
retard forward displacement of the 
solute by virtue of its viscous drag. 
It is of interest to note in this respect 
that the viscosity of water decreases 
by about 2% percent per degree C at 
18°C, and the conductivity of an elec- 
trolyte increases by the same amount 
with the same change in temperature.* 

The layman might best visualize the 
problem of polarization comparatively 
as the probability of his freedom to 
run unimpeded in a straight line from 
one end of a large room to the other 
when the concentration of other people 
is low, as compared to his chances of 
retaining a straight course when the 
room is crowded with many other peo- 
ple and everybody else is attempting 
to run in all possible combinations of 
horizontal directions. It also makes a 
difference on his viscosity coefficient if 
he is attempting to carry some elec- 
trophoretic “hitch hiker” of his own 
or greater weight. There is little doubt 
of his chances of getting through with- 
out becoming completely polarized. 


Acree and co-workers® have made 
oscillograph studies on electrolytes and 
conductance cells to determine their 
behavior under transient voltage con- 
ditions and frequency pulses. Their 
data shows a departure from sinusoi- 
dal wave form when the polarization 
voltage is exceeded, and they have ob- 
served that the mechanism of cell be- 
havior is exactly that of a capacitor 
and resistor in series. The series capa- 
citance effect is explained on the basis 
of transference numbers of ions, which, 
being unequal for cation and anion, 
results in segregation and a nonhomo- 
geneous boundary layer at the electrode 
interface. 


*The viscosity coefficient of water is not 


independent of temperature; it decreases 
by approximatly 1% at 100°C and 3.5% 
at 0°C. 

5S. F. Acree, Edward Bennett, G H. 


Gray and Harold Goldberg, “Studies of the 
Measurement of the electrical conductivity 
of solutions at different frequencies”. Jour. 
Phys. Chem. Vol. 42, No. 7, pp. 871-894, 
October 1938. 





The effect of parallel capacitance 01 
lead shunt capacitance (The Parke 
effect) at 60 cycles is to cause an angle 
of current lead of only 0.05 second of 
are. This can be ignored for industria! 
ineasurements. 

However, at this same frequency, the 
polarization due to ion segregation 
effects which cause the cell to behave 
as a series capacitance, is 58° of lead 
—or approximately equivalent to 7000 
microfarads capacitance. It was also 
observed that at 1000 eps, the angle of 
lead due to the series capacitance ef 


fect is approximately 44,000 times 
greater than the current lead due to 
the Parker effect. 

Equation #8 above would seem to 
indicate that reactionary forces be- 
tween ions decrease with increasing 


dielectric constant of the solvent. This 
is known to be the case, and the polari- 
zation of conductivity cells has been ob- 
served to increase inversely with the 
dielectric constant of the solvent. 
Water has a relatively high dielec- 
tric constant (78.6 at 0°C)*®, and its 
effect on the equivalent conductance‘ 
with increasing concentration of an 
electrolyte is to show a decrease with 
approximate uniformity. However, if 
we replace the water solvent with a 
nonaqueous medium such as dioxane, 
with a dielectric constant of 2.2, we 
find that, by plotting log equivalent 
conductance against log concentration, 
the curve loses uniformity and may 
pass through alternate minima and 
maxima. If we make a number of so- 
lutions containing progressively in 
creasing ratios of dioxane to water, 
we find that not only is log \ material- 
ly reduced in absolute value, but the 
effect of increasing concentration is re- 
versed. Whereas an increase of solute 
concentration in water decreases the 
equivalent conductance, the same solute 
concentration in dioxane shows a re- 
markable increase in log A and at a 


very steep average slope (curve not 
uniform). 
The dielectric constant of water de- 


creases with increasing temperature 
(i. e., 44 at 100°C), and it has been 
shown’ that aqueous electrolytes be- 
have similarly to nonaqueous solutions 
at elevated temperatures. We would 
expect, therefore, that polarization 
errors, from this effect for a given 
concentration, would increase with tem- 
perature. 

It is further to be noted that the 
equivalent conductance of aqueous elec- 
trolytes decreases, with increasing con- 
centration, at a rate inversely with 
increasing valency of the solute ions. 
In other words, a monovalent electro- 
lyte produces less polarization than a 
multivalent solute at a given molecula) 

6Our theoretical concepts of dielectric 
constant do not permit us to assume that 
a given value is ‘independent of environ- 
ment and the writer has no record of ex- 
perimental evidence to indicate that the di 


electric constant remains unchanged in 
solution. 
7The equivalent conductance (A) of an 


electrolyte is defined as the conductance 
value obtained between two electrodes 1.0 
cm apart and large enough in area to con 
tain one equivalent weight of solute. It is 
expressed by the equation 
1000 
d c (4) 
where N is the equivalent concentration 
and c the specific conductance. 
8C. A. Kraus, “The Properties of Elec- 
trically Conducting Systems,”’ Chemical Cat 
alog Company, Inc., N. Y. (1922) 
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concentration and degree of dissocia- 
tion. The best way to visualize such 
phenomena is by means of Maxwell’s 
law of distribution. 

The effect of high pressure on the 
effective cell constant’ is of unusual 
interest. The equivalent conductance 
of strong electrolytes (i.e., high degree 
of dissociation) passes through a max- 
imum of increasing pressure. The pres- 
sure maxima diminish with increasing 
atomic weight of the solute and also 
increasing temperature. Fig. 7 is a plot 
of the equivalent conductance of vari- 
ous strong electrolytes at varying pres- 
sures and temperatures and illustrates 
the effect of these conditions upon the 
behavior of such molecules. The effect 
of pressure upon weak electrolytes is 
to increase their electrical conductance 
to a greater extent than strong electro- 
lytes. It should also be noted that in- 
creasing pressure increases the dielec- 
tric constant of water, and this, too, 
should result in an increase of con- 
ductivity of the solute molecule. 

The direct current produces a type 
of polarization known as concentration 
polarization. Cations migrate to and 
accumulate at the negative electrode, 
while anions may accumulate or be dis- 
charged at the positive terminal. The 
electrolyte thus becomes nonhomoge- 
neous and the potential drop across the 
cell inereases rapidly. It is for this 
reason that de cannot be used for con- 
ductivity measurements except in the 
extremely high (megohms) resistance 
ranges. 

Impurities on the electrode surfaces, 
or nonuniform platinizing, will produce 
rectifier action in the cell; or certain 
electrolytes such as phosphates and 
aluminates, which conduct the current 
irreversibly, behave as_ electrolytic 
rectifiers and introduce enormous po- 
larization errors. The platinum black 
coating may occlude foreign matter, 
and, for this reason, better results can 
be obtained in some cases with large 
bright electrode surfaces (viz., high 
accuracy determination of the conduc- 
tivity of distilled conductivity water). 


CELL CHARACTERISTICS 


The effect of capacitance and polari- 
zation on the characteristics of some 
conventional types of cells is illus- 
trated in Figs. 8 and 9. These data 
also illustrate the Parker effect and 
express the cell errors in terms of op- 
erating frequency and measured re- 
sistance. It is interesting to note that 
capacitance effects increase with oper- 
ating frequency while resistance errors 
become more pronounced at the lower 
measured values. It may also be noted 
that concentration anomalies exist in 
certain of these cell characteristics, 
which may possibly be the result of 
rectifier action of the electrolyte. Polar- 
ization errors become more pronounced 
at lower frequencies and higher con- 
centrations; but, in general, with cer- 
tain types of cells a precision of 1.0% 
is not difficult providing the frequency 
is 300 eps or higher. It is of particu- 
lar interest to note that conductivity 
data become more valid with these cells 


®The effective cell constant implies that 
an effective change in calibration may re- 
sult if the cell is standardized at low pres- 
sure and used at high pressures, widely 
different.—The instrument engineer may 
see in Fig. 7 a method to measure pressure 
from 15,000 to 150,000 psi. 


Page 276—I/ nstruments—Vol. 21 





Fig. 7 


concentrations below 0.1 


at lower 
Demal. 
Although the cell characteristic 
tends to become stabilized at high 
values of measured resistance, a limit 
in precision is approached because of 
the effect of water on the total meas- 
ured conductance. A 0.0001 Demal so- 
lution of K Cl has a specific conduct- 
ance of approximately 13 X 10-® mhos, 
whereas the conductivity of distilled 
water is 1 X 10-* mhos-cm-}, The 
conductivity due to water is more than 
13% of the total. Increasing the con- 
centration of solute reduces this error 
so that with a 0.01 Demal solution the 
error is negligible. For absolute meas- 
urement the conductivity of water must 
be subtracted from the total to obtain 
the true conductivity of the solute. 
Fig. 10 is a plot of variations in cell 
constant at various frequencies of a 
low-capacitance “precision type” cell 
designed by Jones*® to minimize the 
Parker effect. It is manufactured in 
different sizes with constants of 0.05 
and greater. Polarization errors are 
prohibitive with this cell at low power 


EL. CONS TANT- ER CENT «= FREQUENCY 








FREQUENCY - CYCLES - SEC 
Fig. 8 


frequencies and low values of measured 
resistance, and, therefore, it has little 
practical value for industrial plant ap- 
plications. It is only applicable for 
precise measurements at high frequen- 
cies and low concentrations where cell 
inter-electrode capacitance must be kept 
to a minimum. 

The similarity of Figs. 11 and 10 is 
striking, but the Parker effect is more 
pronounced in this cell than in the 
Jones precision type. The electrode 
leads run parallel and are not widely 
separated as in the Jones cell and its 
characteristic curve is not so uniform. 
It should be noted that the error is a 
greater function of concentration in 
the lower frequency ranges but be- 
comes stabilized at a value of approxi- 
mately 200 ohms at 60 cps or 100 ohms 
at 1000 eps. It should be further noted 
that increasing the frequency above 
1000 eps offers little practical gain 
commensurate with circuit difficulties 
which would be introduced by capaci- 
tance effects at these frequencies. 


The Parker effect and py 
errors limit the practicable 
range of cells to a minimu: 
ohms and a maximum of 50, 
measured resistance for ; 
measurements. Polarization « 
the lower limit while the a 
current errors increase app) 
as the square of the meas 
sistance. 

Industrial applications do n 
high absolute accuracy and thes: 
may be extended to a max 
100,000 and a minimum 
for accuracies of 1.0% to 5.( 
viding stability and reproducit 
not sacrificed. 

It is apparent, however, that ele. 
trolytes have widely varying values of 
specific conductance, and, to minimize 
cell errors, a cell must be selected with 
an appropriate constant to limit th 
measured resistance within a specified 
range. 


9 pro- 


ty are 


CELL DESIGN 

The major limitation of the forego. 
ing cells for industrial application js 
their glass construction and mode of 
application. They are principally “dj 
type” cells and are applied by “ove 
the top” suspension in open tanks 0; 
troughs. Breakage is high and th 
mortality rate, occasioned by operat 
handling, renders the design unattrac- 
tive for industrial usage. The applica- 
tion of these cells to industrial instru 
mentation has been patterned afte: 
laboratory techniques and little prog. 
ress has been made in design to meet 
preferred industrial techniques. 

In a recent study of cell design fo 
certain -industrial applications, the 
writer made tests on a unit similar to 
Fig. 12 for pipe-line insertion. This 
cell was constructed of plastic mate- 
rial and fitted with flanges for easy ir 
sertion in a pipe-line section. It was 
provided with block and by-pass valves 
similar to practices used in contro] 
valve installations. 

The practicability of such a cell is 
immediately evident, but it is subject 
to “shunt path” errors caused by cur- 
rents passing through the piping and 
processing equipment which shunt the 
current paths between the electrodes 
of the cell. In other words, the cel 
constant is not a simple function of 
electrode area and spacing. It is af: 
fected by the shunt path through the 
piping and equipment. 

These errors may be minimized )y 
the use of a three-electrode cell i! 
which the central electrode serves as 
a “guard electrode.” The three elec- 
trodes may be connected in various 
combinations of pairs to a_ two-lead 
circuit, and each combination has 2 
characteristic bearing on the linearity 
and constant of the cell. This effect of 
changing combinations is not marked 
at the higher values of measured re 
sistance, but the symmetrical arrange 
ment illustrated in Fig. 13 gave the 
highest order of stability for any given 
measurement. It also decreases the 
effective cell constant. This cell, like 
the foregoing, is affected by concentra: 
tion polarization in the low resistance 
ranges, but its constant was observe 
to drift only 10% at 50 ohms meas 
ured resistance from the reference 
value at 2000 ohms. 

Another cell which has been ust 
satisfactorily in industrial work !s the 
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rodes “A” up or down in the shield 
‘irts “B”. The guard electrode “C” 
; usually made stationary but can be 
djusted to effect a change in cell con- 
ant. The principal advantage of this 
ol] is its mechanical ruggedness and 
reedom from breakage occasioned by 
pperational hazards. It can be serviced 
eadily or replaced in short time with- 
ut disturbing the process piping. 

It cannot be emphasized too strongly 


the forego- 
plication is 
id mode of 


‘ipally “dip MBhat the principal merit of the out- 
1 by “over Hoard and pipe-line cells, and their 
n tanks or Mbutstanding advantage over commercial 
h and the jip type cells, is their relative freedom 
2Y Operator Hirom polarization errors. The test solu- 
2 unattrac- Mion moves rapidly past the electrodes 
he applica- ind minimizes the tendency for polar- 


rial instru- 


ved ions to accumulate, as is likely to 
rned afte: 


be the case with dip type cells mounted 


























little prog- fin open tanks or troughs. 
gn to meet The temperature coefficient of resist- 
ues, unce varies with the electrolyte meas- 
design for Mijred similarly as with metallic conduc- 
tions, the Mors with the exception that it is usual- 
similar to My a negative coefficient. Empirically, it 
‘tion. This Myaries approximately 212% for each 
istic _mate- °C change in temperature. 
or easy in This imposes a serious limitation up- 
on. It was fin design of equipment for universal 
2ass valves pplication, and necessitates that com- 
in contro] Mpensation circuits be designed for each 
pplication or that approximate com- 
1 a cell is Mpensation be used. It is customary 
is subject Hpractice to use the latter method in 
ed by cur- JMmost commercial equipments wherein 
viping and MM variable resistance compensates for 
shunt the Mitemperature at the operating value but 
electrodes fis valid only over a limited concentra- 
3, the cell ition range. 
unction of A very satisfactory solution to this 
It is af- problem has made its appearance in 


1rough the Hthe technique of comparison measure- 
ments using a Bishop type cell illus- 
rated in Fig. 15. This method is par- 
icularly applicable when it is desired 
0 hold measured resistance at some 
ixed value and to compensate for tem- 
erature variations over relatively 
ride limits. 


Limized by 
de cell ir 
serves as 
hree elec: 
n various 
| two-lead 


ion has a The Bishop method consists of one 
e linearity andard cell with fixed constant and a 
s effect of MMmeasuring cell having a variable con- 
ot marked MiBtant. The standard cell is filled with 
asured re- reference solution which it is desired 
| arrange #0 duplicate in the process and is 
gave the [placed in the processing vessel along- 
any given Mpide the measuring cell. The two cells 





re connected in opposing arms of a 
to 1 ratio bridge and the constant ad- 
usted to give coincidence with the 


eases the 
cell, like 
concentra- 










resistance andard at any practicable value re- 
; observed Mi@Uired within limits. Temperature vavri- 
ms meas: M@tions affect both cells to the same ex- 
reference Hgent and thus compensate directly. The 





ceuracy of this method, as in all com- 
parison measurements, is high since 
eviations are from zero reference 
dase, 





been used 
ork is the 





Fig. 11 


Fig. 10 

Some progress has been made with 
pressure cells. Standard types are 
available for pipe-line insertion or ap- 
plications to the mud drum of boilers, 
where pressures do not exceed 150 to 
250 psi at temperatures below 200°F. 
They are inserted through gate valves 
which permit ready removal for serv- 
ice without disturbing the processing 
unit. 

Spark plug type cells have been used 
satisfactorily on autoclaves and digest- 
ers operating at pressures of 250 to 
500 psi. In general, the field of high 
pressure conductivity equipment has 
not been fully explored. Equipment 
must be especially developed to meet 
specific needs. 


THE BRIDGE 

Although conductivity measurements 
are made using alternating currents 
and the bulk of industrial equipment 
operate at power frequency, true con- 
ductivity data are based on the de re- 
sistance characteristic of a solution. 
Fortunately, with proper cell and in- 
strument design, measurements are 
made at near unity power factor and 
the ac resistance approaches the true 
de value. The low-voltage ac bridge 
circuit constitutes the majority of 
equipment for industrial application, 
although it is quite common practice 
to use de bridges or VT voltmeters in 
the megohm resistance ranges where 
polarization errors are nil because of 
the small magnitude of currents passed. 
Stability of measurement is preferred 
in this range in lieu of accuracy, which 
may vary from 5% to 20%. 

It has been pointed out above that 
the cell is the limiting factor in ac- 
curacy of industrial conductivity meas- 
urements. Although the total cell re- 
sistance should be limited to a mini- 
mum of 100-50 ohms for accuracies of 
1 to 5% over a practicable turn-down 
range, the bridge is capable of lower 
resistance measurements with the same 
or greater accuracy. It is not uncom- 
mon practice, therefore, with some com- 
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mercial equipment to operate at much 
lower resistances and to limit the turn- 
down range to obtain a _ practicable 
measurement, with acceptable repro- 
ducibility, even though the cell may be 
operating in a range of high polariza- 
tion and low accuracy. 

It is customary practice to limit the 
bridge to a lower limit of 10 ohms 
measured resistance and not to exceed 
a turn-down range of 10 to 1 and 
preferably 5 to 1 to maintain bridge 
accuracies within 1%. It is apparent 
that if this accuracy is to be main- 
tained, a precision of measurement of 
0.1 ohm is required for the lower value 
of 10 ohms measured resistance. This 
is about the best that can be expected of 
low-resistance industrial instruments. 

The upper resistance limit is 
tablished by instrument sensitivity and 
the losses which increase as the square 
of the measured resistance. This limit 
is approximately 100,000 ohms meas- 
vred resistance for the above speci- 
fied accuracy and turn-down. 

Special recorders have been built 
having 1 megohm upper resistance 
limit with somewhat lower accuracies. 
Others have been designed with spe- 
cial ranges and wide turn-down, i. e., 
5000 ohms to infinity, but are used as 
leak detectors and do not require com- 
parable accuracy over the full range. 

Vacuum tube voltmeters have ex- 
tended the upper useful range of 
bridges with practicable accuracy to 
several megohms measured resistance. 

Cell constants may be adjusted for 
a given application to maintain meas- 
ured resistance within optimum limits. 
These constants may vary in commer- 
cially available units from 0.1 or less 
for high resistance electrolytes to 100 
or above for solutions of low resistance. 
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The majority of industrial conduc- 
tivity measurements are made on 
grounded solutions. It is necessary, 
therefore, to eliminate direct or leak- 
age grounds in the bridge circuit and 
to minimize capacitive or magnetic 
coupling of the circuit components and 
leads to eliminate feedback errors. An 
empirical rule to follow on this is that 
the capacitive coupling between two 
wires varies approximately inversely 
as the square of their distance apart. 
Shielding may be required in bridges 
for high precision work, but is not nec- 
essarily required for industrial instru- 
ments operating at power frequencies 
with an accuracy of 1.0%. 

It must be remembered that the re- 
lationship desired in a _ conductivity 


} 


bridge is 


- (5) 
Re ty 
but this can only be true if the react- 
ances of all arms are equivalent and 
X; Xe 
(6) 
R, 


Xs X4 
Rs Ry 


The important advantage of operat- 
ing industrial equipment at power fre- 
quencies is that reactance errors are 
negligible at the accuracies required 
and the necessity for special precau- 
tions is minimized. High precision 
bridges are subject to reactance errors, 
and precautions must be taken to bal- 
ance out and “ground” the capacitive 
components. 

The paradox of conductivity meas- 
urements is that to obtain precise data 
one must be guided by the solution 
characteristics and cell behavior which 
requires operation at high frequencies 
and within definite resistance limits 
where the limitations are introduced 
by the bridge. To obtain continuous in- 
dustrial measurements with simplified 
equipment operating on grounded solu- 
tions, one is limited by the availability 
of commercial equipment and must be 
guided by instrument characteristics 
which require operation at low fre- 
quencies, where the limitations are in- 
troduced by the cell and electrolyte be- 
navior, 

At 60 to 250 cycles, the effect of 
capacitance coupling between lead wires 
is not so pronounced as at 1000 cps or 
above. Industrial installations at 60 
cycles have been made with cell leads 
of 50 feet and above and have operated 
satisfactorily over a wide range of 
measured resistance from 50 ohms to 
several hundred ohms. The same length 
of lead wires on 1000-cycle bridges was 
found to produce a slightly greater 
shift in effective cell constant over the 
same range of measured resistance. 

Although the parallel capacitance or 
Parker effect is more pronounced at 
higher frequencies, the series capaci- 
tance and ion segregation effects are 
reduced at these frequencies. In any 
event, whether operation be at 60 or 
1000 eps, the important criterion of a 
good industrial installation of conduct- 
ance instrumentation is not its absolute 
accuracy but rather its stability and 
reproducibility. These instruments 
must, in all cases, be standardized by 
standard analytical procedures, par- 
ticularly under conditions of operation 


(7) 
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at the desired value of measured re- 
sistance, and it is more important that 
they retain this calibration over a prac- 
ticable operating period. The higher 
frequencies of 1000 cps favor greater 
stability in the low ranges of measured 
resistance, but the comparative advan- 
tages of stability of industrial measure- 
ments at this frequency in the higher 
resistance ranges are not pronounced. 


CONSTANT CURRENT CONDUCTANCE 
MEASUREMENTS 

It would seem, from the foregoing 
discussions on polarization, that con- 
ductance measurements at constant 
current would offer many advantages 
for industrial instrumentation, particu- 
larly if the current were set at a low 
value to avoid high resistance heating 
effects and low resistance polarization. 
Many electronic instruments have been 
developed, employing this principle; 
and, although they have found their 
greatest field of application as conduct- 
ance limit indicators and/or controllers, 
they have proved to be reliable indus- 
trial instruments for specific applica- 
tions. In some cases, in the writer’s 
experience, they have shown greater 
stability of cell calibration in the low 
resistance ranges than 60-cycle record- 
ers operating on the same solution. 

Conductance measurements at con- 
stant current are, in many cases, par- 
ticularly well adapted to industrial in- 
strumentation. The low currents require 
sensitive and stable detectors which are 
capable of controlling a feedback volt- 
age or current to maintain the cell 
current constant over its practicable 
range of resistance. To obtain this feed- 
back coupling with any practical degree 
of linearity over a useful turn-down 
range requires operation at relatively 
high frequencies of a kilocycle and 
above. Stability of cell calibration is 
favored by both conditions of high fre- 
quency and low current, but the appli- 
cation of these devices as wide-range 
industrial recorders has been impeded 
because of-the relatively narrow turn- 
down range over which they produce 
linear feedback. Fig. 16 illustrates the 
principle of feedback voltage control 
te obtain constant cell current. 


Fig. 17 


Fig. 16 


The Wheatstone bridge is essentially 
a constant potential device. When con- 
nected and operated as indicated in 
Fig. 17, it maintains constant potential 
drop across the cell at balance. It has 
found more widespread industrial usage 
as a wide-range recorder than the con- 
stant current devices. 

If the potential drop across the cell 
is large and the concentration gradient 
at the electrode interface is not uni- 
form, there is danger of introducing 
phase shift errors. It was shown some 
time ago that there is an optimum 
potential for a given electrolyte. If this 
potential is not exceeded, the equiva- 
lent series capacitance at 60 and 240 
cycles is independent of current and 


applied voltage. Acree® fou 
increasing the electrode pot 
0.56 to 6.9 volts, the series c 
increased from 8200 to 76. 
farads. 

Phase shift errors have | 
to be bothersome in some hij 
relays which were designe: 
alarms, although converted 1 
as indicators over a limited 
general, these errors have ox 
a result of improper applicat 
equipment. Conductance ty 
level alarms and salinity lin 
have their place as high-volta 
ments, and they should not 
verted for wide-range con 
measurements. 

One cannot overemphasiz 
portance of selecting the prop: 
and type of instrument to mea 
regulate concentration. It ca) 
in a broad sense that it is 
important variable in all proc 
In fact, it may further be sa 
broad sense that the only purpos 
chemical processing is to bring about 
a change in the concentratior 
Kinetics tells us that the fundament 
variables which effect a chen 
action are (1) pressure, (2) tempera 
ture, (3) concentration, and (4) time 
All these variables enter into the 
strumentation problem, but the o 
direct measurement of results is 
centration. 

Time is a linear independent meas 
urement and behaves the same regard 
less of application. Temperature a: 
pressure are likewise independent quan- 
tities and problems of applicatio 
not differ with processes except for 
mechanical details. On the other hand, 
concentration is materially dependent 
upon the application. Each _problen 
must be fully appraised to determin 
the best method and proper instrument 
to use. One must consider (1) What 
is it that we wish to measure the cor 
centration of—and within what rang: 
and accuracy? (2) What are the in- 
terferences that will limit the usefu 
ness of a given method? (3) Whi 
method of measurement will best meet 
the requirements?—etc. One will find 
that each and every concentration prot 
lem requires individual analysis and 
a good instrument engineer will not 
attempt to use a liquid level or limit 
relay as a calibrated instrument f 
measurements. 

LIMITATIONS 

Conductivity is limited as to its re 
liability as a control quantity, depend 
ing upon the application and the char- 
acteristics of the solution measured 
For example it, cannot be used ind 
pendently with reliability to regulate 
oleum strength or concentration 
strong sulphuric acid, unless supple 
mented by frequent laboratory assa) 
analyses of the regulated materia 
There are two principal reasons 
this limitation. First, the cell is operat- 
ing in a region of very high molecula! 
concentration and strong polarizatio! 
and does not retain absolute calibratio! 
over any but a very narrow turn-dow! 
range. Secondly, the resistance cha! 
acteristics of strong acid pass alte! 
nately through maxima and minima 
and, should a large load swing be ¢! 
countered, there is danger of ‘ov®! 
riding the hump”. 

Conductivity can be used safely as é 
control quantity when applied to mec 








,ich exhibit a broad range of uni- 
»m resistance characteristics, and 
‘ance MMM. eoneentration is not within a range 
hich introduces excessive polarization 
4 limited turn-down. The control 
gracteristic, in most cases, is non- 
near, and the extent of nonlinearity 
entirely a function of the ionization 
baracteristics of the material meas- 
ed, Strong acids such as HCl and 
etrolytes having high dissociation 
stants approach linearity and ex- 
hit a sufficiently broad range to be 
nsidered linear for purposes of in- 
ystrial control. The instrument scale 
ay be calibrated in total ion concen- 
ation, in Which case it will have uni- 
ym divisions; or it may be calibrated 
nuniformly in total molecular con- 
ntration—but in either case, the con- 
ier usually follows a nonlinear con- 
| characteristic. 

Conductivity instruments cannot be 
bssified as absolute assay concentra- 
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nts, whereby they are standardized 
the one value of indicated concen- 
tion desired in the process and are 
ed only to provide a continuous rec- 
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a !) time HR of operating conditions. They must, 

om tl whe i any ease, be supplemented by labora- 

Shee \e only Hw assay analyses to check calibra- 
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yn. 

The major limitation of all conduc- 
‘ity equipment from an_ industrial 
erations point of view is the main- 
mance requirements of electrode sur- 
ces. They require frequent platiniz- 
i to eliminate “poisoning errors’, 
nd it is not advisable to expose the 
rface to abrasive materials or sludges 
suspensions (especialiy in the low 
sistance ranges) which will erode 
ray the surface coating. The plati- 
m black coating is vulnerable to at- 
k by foreign matter, which reduces 
s effective surface area and sets up 
alized potential areas at the point 
contact. Certain sulphides and selen- 
ps are particularly bad in this re- 
ect. Polarization errors also make 
e equipment unattractive, in many 
ses, for measurements of high con- 
mtration. 

This problem has been approached 
th a type of equipment which re- 
nds to variations in circuit “Q” 
ught about by changes in effective 
sistance of the test solution which 
ws through an insulating tubing 
5 to its re- evimg electrodes attached to the outer 
ty, depend: etaces. The electrodes do not contact 
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0 regulate neywell Regulator Company and _ the 
tration of wn Instrument Company Division. 
: —W. J. CLAFFIE., Corr. 
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2 KANSAS CITY 
he Kansas City Section met on January 
h at the Crossroads Restaurant. During 
short business meeting following din- 
Mr. Oliver L. Boutros, of Boutros In- 
ment Laboratory, was re-elected nation- 

delegate (Director) for 1948. 

the speaker of the evening was Mr. W. 
Wheeler, of Askania Regulator Com- 
y, Chicago, Illinois, who presented an 
strated lecture on “Automatic Controls 
i Their Applications for Proportioning of 
ids." Most of the members learned for 
first time how proportioning control 
8 obtained through the jet pipe regula- 
t. Wheeler was a very enlightening 
i entertaining speaker, and all present 

oyed the talk immensely. 
—W. A. REIcHOW, Corr. 

LOUISVILLE 
he January meeting of the Louisville 
tion was held in the Seagram Auditori- 
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the solution and do not require special 
treatment other than maintenance of 
clean bright surfaces at the point of 
contact with the glass tube. 

The circuit illustrated in Fig. 18 con- 
sists of an oscillator capacitively cou- 
pled to the electrodes of the test cell! 
and thence to a recording microam- 
meter through a filter and rectifier 
network. Variations in resistance of 
the solution to rf currents affect the 
circuit “Q” and result in a change in 
plate current. This equipment oper- 
ates at a megacycle frequency and has 
been used successfully in automatic 
control to maintain solution concentra- 
tion to within 1 part in 60,000, and it 
is claimed that it is especially applica- 
ble to solutions of relatively high con- 
centration.’° “Q-metric” titrations 
(Fig. 19) bear striking resemblance 
to the classical conductance titration 
shown in Fig. 20. 

Further work has been reported on 
the use of magnetic properties of elec- 
trolytes as a means of evaluating con- 
centration. Like conductivity methods, 
these devices require specific calibra- 
tion, but they remove the objectionable 
feature of electrode maintenance and 
minimize the problem of errors at high 
measured concentrations. Conductivity 
methods, in general, have provided for 
the process control engineer a valuable 
tool for the measurement of the con- 
centration variable. Equipment design, 
however, has not advanced sufficiently 
to alleviate the application problems 
of breakage and maintenance, and 
there would appear to be adequate 
justification for further work in keep- 
ing with application requirements. 

The foregoing discussions pertain 
largely to conventional low frequency 
techniques (60 to 1000 eps) at rela- 


10G. G. Blake, Journal of Scientific In- 


struments, 24, pp. 101-102 (April 1947); 
22 pp. 174-176 (1945). 
um on Tuesday, January 27th. Mr. Robert 
Cc. Thomas and Mr. Paul B. Smith, both 
of Joseph E. Seagram & Sons, Inc., pre- 
sented the program. 

Mr. Thomas, Mr. Smith and Mr. E. H. C. 


Brown, Director of Instrumentation at Sea- 
gram’s had been greatly impressed by a 
certain automatic control lecture and dem- 
onstration presented at the Second Nation- 
al Instrument Conference and Exhibit in 
Chicago in September, and this program 
was an attempt to duplicate in some meas- 
ure the Conference demonstration. 

As Mr. Brown stated in introducing the 
program, “Any resemblance between this 
program and the one presented by the East- 
man Kodak Company (Akins and Kowal- 
ski) in Chicago is purely complimental.’’ 

The evolution of control from on-off to 
the anticipatory action of derivative re- 
sponse was explained by Mr. Smith and 
demonstrated by Mr. Thomas on a model 
built by Mr. James J. Hand, also of Sea- 
gram’'s. This is one of the few programs 
which has been given by local talent, and 
its success caused all of us to see the pos- 
sibilities of interesting programs conducted 
by our own membership. 





tively low potential gradients, where 
ion velocities are of the order of 0.001 
centimeter per second. There is experi- 
mental and theoretical evidence to in 
dicate that many advantages lay in the 
region beyond; at frequencies where 
the period of oscillations is well below 
the ionic relaxation time, the ion at- 
mosphere is not distorted and a con- 
ducting ion behaves as though it were 
standing still and does not introduce 
the effects of polarization of one in 
motion. In the region of very high volt- 
age gradients, where the ion velocity 
may become several hundred milli- 
meters per second, the effects of elec- 
trophoresis are absent and ion clouds 
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Fig. 20 
do not form. The conductance behavior 
of an electrolyte approaches its theo- 
retical behavior at infinite dilution, and 
many anomalies of concentration dis- 
appear. 


At a previous meeting the following of 
ficers were elected for 1948 

President—-Joseph J. Monahon Jr., E. I 
duPont deNemours & Co., Inc. 


Vice-President—Joseph FE. Ballard lo 


seph E. Seagram & Sons, Inc., 
Treasurer—Melvin J. Johnson, B F 
Goodrich Chemical Co. 
Secretary Paul B. Smith, Joseph E 
Seagram & Sons, Ine. 
PAUL B. SMITH, Sec’y 
NEW YORK 
The January meeting of the New York 
Section was engulfed in the New York 


Regional Conference held at the Hotel Penn- 


sylvania January 30 and 31. Sponsored by 
the New York Section, the Conference was 
@& success (as reported elsewhere in this 
issue) and we hope to sponsor a similar 
meeting next year on the general subject 
of “Pressure Elements.’ 

A short business meeting of the Section 
held on the 30th of January, resulted in 
the election of the following officers for the 


year 1948: 
President and Director 
er, Electronic Industries. 


talph R. Batch- 
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Vice-President—E, R. Manning, Weston 
Mlectrical Instrument Company. 

Treasurer—Norman J. Cherry, The 
tol Company. 

Secretary and Correspondent—Charles E. 
Haggerty, Department of Public Works 
City of New York. (Home address: 7552 
18ist St., Flushing, L. L, N. Y.) 

—CHAs, E, Haacerty, Sec'y. 


3ris- 


NIAGARA FRONTIER 

The Niagara Frontier Section held its 
monthly meeting on January 26 at 8:00 
p.m. at the New York State Institute of 
Applied Arts and Sciences in Buffalo. 

A gshort business session, directed by 
President Clarence Boltz, was held and re- 
ports were received from the Treasurer and 
from the Publicity, Program and Educa- 
tional committees. An interesting discussion 
centered around the instrumentation course 
planned to start in Buffalo in September, 
and the course now being conducted in 
Niagara Falls under the direction of Edu- 
cational Chairman Joseph Serpa. 

The main event of the evening was a 
presentation by Dr. A. H. Croup entitled 
“The Romance of Paper Manufacturing.” 
Dr, Croup, Director of the Research Lab- 
oratory of Hammermill Paper Company, 
Erie, Penna., and President of the Presque 
Isle Section of the LS.A. accompanied his 
talk with a motion picture, in color, de- 
picting the operational sequence in the 
manufacture of paper. 

Dr. Croup stressed the importance of 
maintaining accurate temperatures and pres- 
sures in the digesters, each of which proc- 
esses 40 tons of chips at one time. Temper- 
ature and pressure in the digesters are 
gradually increased automatically through 
pilots using a cam arrangement. The 
speaker indicated a need for more accurate 
continuous indication of moisture content 
in the wood chips as they are fed to the 
digester; also continuous measurement of 
paper thickness, weight and consistency. 

An interesting discussion followed this 
presentation, and Dr. Croup offered data 
on the tremendous quantities of raw mate- 
rials used in the paper industry, an indi- 
eation of the confidence reposed in the in- 
struments controlling the processing of ma- 
terial of great value. 

Mr. Russelll Milham, formerly Corre- 
spondent and Publicity Committee Chair- 
man of the Niagara Frontier Section has 
become associated with the Foxboro Com- 
pany, Foxboro, Mass., effective February 1, 
1948. Members of the Niagara Frontier 
Section view his departure with regret, but 
wish him success and good fortune in his 
new venture. -W. J. SomMERsS, Corr. 

NORTHERN INDIANA 

The January meeting of the Northern 
Indiana Section was unique in that it was 
a “get back to fundamentals” meeting. Mr. 
J. H. Fiannery, instructor at Purdue Ex- 
tension University, addressed the group on 
the fundamentals of physics. He showed 
how all forms of work can be divided into 
several classifications — the screw, the in- 
clined plane, the lever, the wheel and axle, 
the pulley, etc. He also presented several 
experiments to illustrate the laws of Boyle, 
Charles and Gay-Lussac. The talk dwelt 
with fundamentals which we all know, but 
was particularly interesting because it 
gave many of us a chance to brush up on, 
and get a little different slant on the 
things which are the basic principles used 
in our work. 

On January 3lst the Northern Indiana 
Section sponsored a field trip through the 
Rosenwald Museum of Science and Indus- 
try in Chicago. It consisted of a two-hour 
conducted tour by one of the University of 
Chicago assistants, followed by a one-hour 
demonstration of Radar. Later in the yea) 
a tour is planned through the Standard Oil 
“Cat Cracker.” 

The February meeting was highlighted 
by a talk by Bob Larson, Wheelco Instru- 
ment Company, who was one of the origi- 
nal founders of the Northern Indiana Sec- 
tion in 1943. Bob demonstrated the new 
Wheelco Electronic Scriber and the Flamo- 
trol and described their development and 
operational princ!, les. 

Our March meeting will be held on the 
18th in the Lake Hotel and will be a round 
table discussion on Pyrometers. It will be 
led by men from the Brown Instrument 
Company. —J. BAUM BECKMAN, Corr. 


OAK RIDGE 

The Oak Ridge Section held its 22nd 
meeting on February 4th at Grove Recre- 
ation Hall. Following the seven o'clock 
dinner, the meeting was brought to order 
by President B. B. Bell. Announcement was 
made of the Smoker to be held on February 
20th, at which refreshments, door prizes 
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and entertainment would be the order of 
the evening. 

Ken Burmaster of the publicity commit- 
tee reported that henceforth the new Oak 
Ridge radio station, WATO, would carry 
spot announcements plugging the monthly 
meetings of the Section — and free of 
charge! The drawing for a door prize (a 
new innovation) was held, the prize being 
an 1.8.A. lapel pin. 

At the conclusion of the business session, 
the meeting was turned over to “Tiny” 
Isenhour, Section Director, who introduced 
the illustrious speaker of the evening, Mr. 
J. B. McMahon, Application Engineer, Re- 
public Flow Meters Company, Chairman of 
the Sections Committee of the LS.A., mem- 
ber of the Executive Committee, and above 
all, a swell fellow. By special request, Mac 
gave a brief resume of the recent New 
York Conference, and reported on the na- 
tional affairs of the Society in general. 
Then into his now famous “Experiences of 
an LS.A. Man Aboar:1.” 

The entire talk was more or less in the 
form of a travelogue—impressions of the 
English people, their manufacturing prob- 
lems, instrument technology, caste system, 
rationing, shortages-—all adding up to a 
most educational and enjoyable talk. Color 
slides taken by Mac's own camera con- 
cluded the evening. Infringing perhaps on 
Mac's pet phrase—it was “first rate.” 

—J. O. ALEXANDER, Sec’y. 


PHILADELPHIA 

The Philadelphia Section held its Feb- 
ruary meeting on the 17th of the month at 
the Penn-Sheraton Hotel. The meeting 
proved to be one of the most successful of 
the year with approximately 300 persons 
present. 

President Garner C. Parr called the 
meeting to order at 8 o'clock, and after 
a few words of welcome to new members 
and some announcements of Section activi- 
ties, introduced Mr. Richard C. Pond, Ap- 
plication Engineer, Taylor Instrument Co1n- 
panies, who presented his demonstration- 
lecture on “Basic Control Problems.” 

The use of enlarged charts and an actu- 
ally operating king-size recorder and com- 
plete control system enabled Mr. Pond to 
trace the fundamentals of control systems 
from the more elementary “on-off” action 
to the derivative control functions involved 
in the more complex systems. Both Mr. 
Pond and the Taylor Instrument Com- 
panies are to be commended on the time 
and effort put forth in the preparation of 
the talk and the building of the equipment 
for the working demonstration. 

—JOHN C. Kocn, Corr. 


ST. LOUIS 

The regular meeting of the St. Louis Sec- 
tion was held at the Engineers Club on 
Wednesday, February 4, 1948. Due to a 
change in arrangements, meetings for the 
balance of this year will be held on Wed- 
nesday instead of on the first Tuesday of 
each month as originally planned. 

The speaker of the evening was Mr. 
George W. Baughman, Chief Engineer of 
the Union Switch and Signal Construction 
Company, who spoke on “Instrument Ap- 
plications in Railroad Signaling.” Mr. 
Baughman explained the basic “track cir- 
cuit” on which the signaling system is 
founded, and went on to develop the prin- 
ciples of more elaborate systems which 
have been developed to eliminate line 
wires. Included in his discussion were the 
centralized control system, radio control, 


Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 1117 Wolfen- 
dale St., Pittsburgh 12, Pa. 


INSTRUMENT REPAIR MECHANIC 
needed for progressive electrical meas- 
urement laboratory. Permanent posi- 
tion open to quality men capable of do- 
ing first class work with minimum of 
supervision. Work consists of repair 
and calibration of deflection type elec- 
trical measuring instruments, primar- 
ily Weston, such as ammeters, voltme- 
ters, wattmeters, ete. Location, Balti- 
more, Maryland. Box 115. 


REFINERY INSTRUMENT MECHANIC, 
Should be fully exeperienced in mainte- 
nance and repair of all types of oil re- 
finery instruments including flow con- 
trollers, temperature and pressure reg- 
ulators, ete. Write, giving outline of 
previous experience, as well as com- 
plete personal information. Lecation, 
Kentucky. Box 116. 


automatic train control, and 
of railroad signal and contr 
tie-up of railroad signaling 
mentation was clearly shown, 
illustrated with excellent slid 
Attendance at the meeting 
mately 60 members and guest 
Previous meetings of the St 
tion, heretofore not written 
JOURNAL, were the Decemix 
ing at which Dr. Ralph H. M 
santo Chemical Co. spoke on ‘ 
tions of Spectroscopy in Indust 
January 7th meeting which 
Willard N. Greer of Leeds 
Company, speaking on “Indust 
Chemical Measurement and Co: 
The appointment of Mr. Phi 
as St. Louis Chairman of the 19 
Instrument Conference and Ex 
held !n St. Louis, has been ar 
Chairman Forcade. —H. E. Zr 


WASHINGTON 

The meeting of January 19th would }, 
been well worth the while of anyone wi, 
missed “Multi-Gun and Specia! Purpos 
Cathode Ray Tubes” as presented by M 
Henry S. Bamford at that meeting } 
3amford is vice president of the 
Tube Corporation in Philadelphia 
concerned itself chiefly with th« 
cathode ray tubes of the (1) 
type having as many as ten electron gyn. 
(2) radial deflection type, (3) polar coo, 
dinate type, and (4) potentiometer ty, 
Mention was made of the applications ¢ 
these tubes in the flelds of medicine, int 
nal combustion engine design, i 
raphy, etc., where it is necessary to kno 
the relationship of two or more function 

Copies of Mr. Bamford's paper may 
obtained by writing him. 

Mr. W. A. Wildhack, the Washingt 
Section’s new President, initiated 
time and a regular schedule for 
Council meetings. The Council will henge 
forth meet during the hour preceding th 
dinner at which the speaker of the evenin 
is the guest of honor.—R. E. Hapapy,('o 
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WAYNE COUNTY 

The February 16th meeting of th« 
County Section was held in the new lo 
tion—St. John’s Evangelical Church Hal 
The door prize, a text book on flow meter 
donated by Mr. Auraz of Minneapolis 
Honeywell Regulator Company, was wo 
by B. K. Beecher. The business portion 
the meeting concerned itself to a great ex 
tent with the University of Michigan train 
ing course in Instrumentation now in se 
sion at the Rackham Building in Detroit 

The paper presented by Mr. Hart Fishe 
of the Monsanto Engineering Departmen 
wus broad and far-reaching. It included ex 
planations of the instrument man’s plac 
in the social and economic structure, h 
qualifications, training, occupational haz 
ards, his workshop with special tools an 
equipment, records of work on instrument: 
his responsibility in the choice and care 
new and unusual installations, and his o 
portunity for advancement. Mr. Fisher als 
showed slides of snecial apparatus mad 
and used at Oak Ridge for detection ¢ 
harmful radiations. 

The March meeting, to be held on th 
15th, will feature Mr. Alexander Thackara 
of the Mason-Neilan Engineering Depart 
ment who will speak on “Ball Float an 
Displacement Type Liquid Level Regula 
tors.” —JOHN MACPHERSON, 0 
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LS.A. EMPLOYMENT SERVICE 


SALES MANAGER by industrial inst 


ment manufacturer with establishe 
products of many years standing 
nationally from home office and thro 
agents. Applicant must know therm 
eters, recorders, air and electrical co 
trollers, self operated controllers 
dials. Must have knowledge of the prit 
field. Box 117. 


ASSISTANT SALES MANAGER as perm 
nent addition to sales staff of growi 
manufacturer. Must have a basic #8 
knowledge of instruments and pnt 
matic circuits. Write fully stating 
eation, experience and salary desi 
Lecation Pennsylvania. Box 118. 


INSTRUMENT MECHANICS with ¢ 
rience in instrument maintenance, pr) 
erably four or more years, with 2‘ 
ety of instruments and controls. 
work in the chemical division of 2 !4 
products refining plant. Location ! 
nois. Box 119. 





